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/ S Diamond Alkali Company

oon

INTER-OFFICE CORRESPONDENCE pare e
oacr 11aita ' September 12, 1960
o FROM
J. A. Barrer” F. R. Kennedy
SBJE T T r 4 o — TA7PLY REGUCSTED 8v :.n:; —
Boehringer Correspondence - _SEr 131850
cc: R. A. Guidi Lp. s,
.. N T . . o.ew | ]
e ———" .S W,
Contimation of the TCP procesa after reaction, and methanol "7, W,
distillation: . . A AN
mhatchiscooledvith Jacketmtermdcaloo-lso gals. Fitt
of HpO added to reaction mixture. Air pressure is applied to nestanr ] |

autoclave to blow batch to an intermediate storage tank, where
8ix batches are accumilated, then pumped to the steam stripper.

The charge to the stripper is heated with steam coils to
about 90-95°C. and then steanm sps.rged through batch.

" The overheads containing methanol, anisole, TCB and water
- are condensed. The anisole and TCB recovered by continuous
decantation. The methanol water mixture run to the industrial
vaste sewer.

The charge is stripped until 2 ml of the bateh in 2 ml of
10% caustic.and 90 ml of water gives a clear to slightly hazy
mixture. This normally will take about 14 to 16 hours. We
intend to hold the batch temperature bvelow 120°C. throughout the

stripping operation.

The ntripper batch will then be filtered to remove the salt
formed in the original reaction, and stored as a 35% solution of
the sodium salt of TCP.

Therecoveredanisoleisuseduanm&ochvechargewhen
sufficient material is available.
You will note some differences with Boehringsr's chloracne
prevention steps. Ve intend to investigate these more :mlly
vhen the plant is in operation.

DS 00022016
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Newark EBeth Israel Hospital J. A ROSENKIANTZ M D

Exgczssve Dieeczcr
20! LYONS AVENUE « NEWARK 12, NEW JERSEY
. WAvVEALY 3-8000

vay 28 1963.

Mr. Ray Guidi

Dizmond Alkali Czemical Cempany
8C Lister Avenue

Newari, ¥. J.

Dear M. Guidi:

Kindly refer t¢ my preliminary report of lfay 21,1963, T am sutmitiing a
more cdetailed rerort today.

Cn March 28,1963 I visited your plant and pede a general survey. I also aeld
conferences witk Ur. Birminghsm and his Staff and witk Dr. Sleiterg. %e then
briefly checked about 15 employees. In view of the c¢ircumstances and Dr, 2lei-
berg's findings, it was felt that 6 of the most Severely arfected cases should
be hospitalized and studied thoroughly. The rest of the cases could pcssibly
by studied on an ambulatory basigs.

- » a 60 year old white male whose joo was to weld leakirg vats of
chemicals in the factory was admitted to the Newark Eety Israel Hospital on
April 17,1963 and was discharged on April 28, 1963. He had teer emploved iz the
factory for 7 years anc he noted progressively severe hyterpigmentaticn Jor t:e
past 3 months. He recently noted that his urine became red ter voidirg and
that his eyetrows became thicker. He had been a heavy consurer of alcchol tus
never ingested barbiturates. He had no bullous eruptions, ro neurolegical cez-
plaints or abdominal symptoms. His past history and family history were esser-
tially not sizmificant.

Positive phrsical findings included multiple ccmedones and dermal cysts of “kte
face, neck, chest, back apd exposed parts of the hands; an enlarged liver was
felt 3 lingers below the right costal margin.

Multiple laberatory tests were performed. Positive findings were g§lycosuria on
one occasicn, elevated blood sedizentation rate and elevated § G OTand SGP .
The liver profile in other respects was essentially normal. The urine was Sluee-
escent under Wood's lamp. Tissue from a liver bicpsy alsc fluoresced and there
were change irdicative of hepatic cell regeneration and Remofusign dercositien.
Skin biopsy reveal brown granular Pigmert and mild dermal chronic infizmearvien.
Urine and stools showed iacreased porpnyrins.

The final diagncsis was Chloracre ard acquired porpryria.
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- A 48 year old winite zale was acmitted to Newarw Beth Isrzel Zospi-
val on April 17, 1963 ard disczarged on May 4, 1903. Ze had a history of nyper-
Simmentation of 2 years duration. He was a cremical operator for akbout 2 years.
Tor tke past-2 years he worked cutside tde factory as a maintenance Tan., The
develcrment oI hypertrichosis and byrerpigmentation occurred sbeut 2 Jears ago
ard at this time small bullag of exzosed areas of skin and a dark red u-i-e were
coticed. He nad beea a heavy ingestor of alconol. There were o G.2. syzpiems,
a¢ teurological ccmplaints, no i-own ingestion of barbiturates and coza tre lamiily
Ristory and past history were not significant. Positive Paysical findings ingiuded
byperpigmentation of the face, neck and exposed area of hards and trere was maries
hypertrichosis of the eyeorows growing laterally on the forezesd o Leet the nair

line. Thers were small scattered dermal c¥sts ¢f tre face, chest and bacik wizx
muitiple comedones. He alse had interzal and extermal hemorrnoids.

Multiple laboratory tests were perfcraed. The liver profile was essextizlly nega-
tive but tnere were elevationsof S5.G.0.T. ard S.G.P.T7. The res: of the studies,
izciuding a large battery of bicchemical tests and electrolyte stucdies, were nor-
nai. ZL-ray of the chest revealed small bilateral nodular lesioh of the lungs, of
urdeternized etiology. Tais lesion deserves furtier ooservation and studies. Tke
urize was not flyorescent umder the Wcod's lamp and liver tissue (biopsy) was faim=l;
fluorscent. The liver biopsy showed evidence of liver cell regeneration ard hemo-
fusijn deposition. Skin biopsy saowed brown granular pigmentation and chrenic in-
flarmation of the dermis. The urine prophyrins were mildly increased. The pa=-
tient was discharged after hemorrhoidectamy. Aprarently he nad a regressicn of

tae findings of porpayria following removal from exposure during the past 2 years,

The firal diaznosis was chloracne and acquired porzhyria, which regreszed.

This story and other studies cast sericus doutt on tke theory that porphyria is
oniy a kereditary disorder of zetabolism. The explosive cccurrence of a large ouz-
creak of cases of porophyria cutanea tarda in Turkey after excosure to hexacaior-
tenzene lends furtcer support to accumulating evidence that poTPhyTia may te az
acguired disease. Whether there is an; relationship between chlorucre and ac-
quired porzayria is unknown but in this instance it seems reasomable to sugzest
that 2, 4, 5 - trichlorphencl is the commen denaminator, responsible for toth
diseases. '

Very sirncsrely Jeuxs,

N R
42%%7;c ﬁ%;ﬂb‘
dim EVLG L. APPLETAL T D

o) 56832
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Newark Beth Israel Hospttal J. A ROSENKRANTT, .72
Exec:ave Diwveczar
201 LYONS AVENUE NEWARK 12. NEW JERSEY
WAvVERLY 3.4000

May 21,1963

Dizmond &icall Chemical Company
80 Lister Avenus
Newerk, No 7.

szention = Mr. Fay Guidi
Dear Sir:

On Marca 28, 1963, I spent the day i_sr:ect:\.::.g the plant, coservizg a large
gooep of m_oyees and con.er.:g with Mr. Guidi and Stafl, Dr. Bleiterg,
Or. 3irminghem and Staff., It was then dec_ded %o admit two cases into the
Vewari Sets Israel Hospital for special studles.

e following is a brief resume of the two cases studied in the nospil 1:

: Male, white, age 60.

Se was admisted to Newark Zeta Isrsel Hospital dpril 17, 1963 axc dischacged
April 28, 1963. He worked as a welder for lea.ﬁng vats for 7 years, Ter sev-
erzl months ze aoticed hremi;nenut st of face and exposed arsas. e also
acticed a dariening urine and pis eyeorows wers ‘aeccm_mg thicker. No G I syms~-
tems, no zeurclogical symptems, ao tarcituata intake. He was a ...sa-rf cczsuzer
of a‘cobol but recently has abstained. Past zistory acd fapily aisiory were
pot signiflcant.

Ze weizced 160 pounds, his blood pressure was 130/80, the pulse -ate was reguilec

at S0, the respiratory rate was 18 ard the temperature was aormal. There werse
ulsiple ccrmedcres and derzal cysts over tle face , back and haxds. Mo Suilie.

‘:!-.e liver was enlarged. No stigmata of cirrhosis ware present. A serles ef =axy

lacoratery stnd.os were Dade. There wers elevated SG O T ard SGP 7. The u:‘ ~e

#rccresced positively on the Wood's lamp and sc did the **ve- tissue (cztaiz

fom ':‘.ogsr Uriss and stocls showed 1ncressed porzhyrizs. The dlagnesis was

snlcracne apd acquired porphyria. It is reccmzerded tha% he Teturm 0 werk in

an urexzosed area.

: 43 7ears old, whize, nale.

Ze was acmizted ts Newark Seth Israsl Eosu:.tu April 17,1963 ard iischarged

Ma7 L, 1563. He worked for § years as 2 second class ¢verater, zaiking up tatshes
S shémicals, and during the past 2 years ze werked cutside tie flamt 3s @ zaoo-
tarance zarn. Isor 2 years ce zas zoted nyue*aig:.en:a:;cn ard -;-:e:--.:-::::=s s.
Thers was also an eripticn of tullae cr tie hands and ke urine <aTmed darik T
co stardizg. Yo zarsisuate incake. Yo G I sympicms, no meurclogical IJinding
Ye was a zeavry 4ricker of aledrol. Eis past aisiory and TamiLy Tistory were

icmd Pl agme .

act sigmifizans

m i i mEa i “.
| !,_~ -‘ 1
LU S L ‘ﬁ

0 53335
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de weigned 143 pouzds, zis bloed pressuse Was 180/90,- the julse rate was
gu_a.. at " %4. ..r“a'-::i._..e wation, :T:e:':::.c..cais, :x...‘.:.:ls cemecdones arcd
ce-na_. aTsL3 were ~otad. Tze liver was oot enlarged. 3e oad inzaragl acd
exzerzal ..e-c.-..c'.:s. .aaoruorv data including liver srofils were segatlive
excapt IoT ¢ “evesad $G O T axd S G 2T, Thos urite, :—-v- ously ,os-.--e
en flugrescerce was DoV nega.-ve. Liver tissce, (Bi opsy) showed 14 IlucT-
escences. UriznaIry gorpayTins wers :an-*'aud prior to admaission, but w“ewe
~elatively ncrzal at Yewark Seth Israel ...os..i"al. ir elective cemcrTIoice
sctamy wWas '_-er:‘cr:ed sucsequent 1o tarminazion of s3ay iz bespital for stuiies.

This pasiezt was nev exzosed for approxizately 2 years and apparent tly fizmdizg
of porpayria nai regressed.

e diagnosis wWaS caloracre apd acguired poT? ~nyTia, regressed.

It is _nte*--s\..._.g to nots tbhat of 26 cases tested by Tiel latoratories, 6 urize
specizens el e positive Ior imgreased urcporzoyTizs It is therefore incuxmbent
upcn s O su..r.y all personcel, who cave coptact wi- h ard exposuTe to ke chem-

icals.

Tery siccerely Jours,
. . A .
s e .{ -

Tam AVDNG L. APPLZBALH, M.D.

(Med .11 encl.)

SEHFTERTIAL

L7
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Donald -. aiﬁ-n-- H’ t{.D'
Marcus M, Key, M.D.

Occurational Hezlth Research and Training racility
: Divieion of Occurational Health
Public Eealth .ervice
U. S. Department of Health, Educat&on, and telfare
1014 Eroadway, Cincinnat: 2, Chio

-
Installation: Diamond Alkali Company -.
Electrochemicals Division -
30 Lister Avenue
Newark, Wew Jersey

Date : March 28, 1963

Recuested by: New Jersey State De“artﬂent of Health

Trenton, New Jersey
Personnel Contacted: .
1. Mr..Raym;nd A, Guidi, 3}ant Manager
2. Mr, William Hill, Techﬁical Supervisor
3. Mr. Charles Z. Packard, Fersonnel and :afety Sugpervisor
4, Dr. Jacob Bleiberg, dermatologic consultant
5. Cr. Roger Brodkin, dermatologic consultant
6. Dr, I. L. Appeldbaum, p¥fector of Medical Education and
Consultant in Medicine, Hbr;h Beth Israel Hospital, Newark
Nature of Opcratione: |

Tha Newark Plant, EléctrOAhcwicals Division, Diawond

Alkali Company, manufactures 2,4-D and 2,4,5-T, Basic mate-

rials for 2 4-p synthenin are acctic ecld and phcnol which

" aze chlorinated to monochlor ic actd and d*chlororhpnﬂl
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res-ectlvely. (hese intormadlates ere raacted together vwiil
czustic to produce the sodium szlet of 2,4-D, This is zcidi-
fied to 2,4-D acid. Subsequent operations include filcering,
centrifugation, esterification, amine neutralization, and
forzulation,

Basic materials for 2,4,5-T synthesis are tetrachloro-
benzene, caustic and methanol, The tetrachlorobenzene is .
delivered in tank cars and must be heated to be ﬁumped into
storage and measuring tanks. The reaction between the basic
materials takes place in two pressure reactors or autoclaves.
Excess methanol is dLstllled off and recy cled and the re-
action product, sodium tr:i c%lodo shenol, is gumped to the
steam distillation tank or;stream strip via a holding tank
Here unreacted cetrachloquenzene and a by-product, anisole,
are removad. <od-um trichlorochenol f£rom the steam stri;
passes through a dilution tank and intermediate storage tanks
intg a condensation‘xggctor where monochloracetic acid and
caustic are also added Here sodiuwm 2,4,5-T is produced

//’This is filtered on a leter wheel to remove the mother
liquor and slurried with sodium sulfate :o ‘wash off excess
sodium trichlorophenol. The slurry is. pumped to the acid-
1fication tank where it is treated with sulfuric acid to i

" make 2,4,5-T acid. This product is stored in a holding tank
‘until it i centrifuged. ‘The centrifugate contains 85-90%
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2,4,5-T acid, akbsut 19 tricnloroziienol, a fraction of -
percent ash (sodiunm sulfate), 2nd vater. 7The 2,6,5-7 acid
is either neutralized with an amine, for example d: imethyl-
amine, or esterified with 2-ethylhexanol or butyrl alcctrol.
The technical esters and amines thus groduced may be shipped
as such or the technical estars may be formulated by addiing
emulsifiers and kerosene, * _ . .

v Two buildings house the entire.production cperation.
Initial steps in 2,4-D and 2,4,5-T production are carried

out in a new building vhich was by: 1t three years ago after
an autoclave explosion destroyed the pPrevious building.
Autoclaves and stezm distillation are located just outs:de
the new building, The Temainder of the operat ons (condensa-
tion reaction, acid: f‘c9t*on. filtering, centr_fuzation, amine
nheutralizztion, esterzt-cac on, and forrmulaticn) are carrieg
out in a building approximately 50 years old, The condensa-
tion reactor is exhausted to a caustic scrubber on the roof,
A third building of relatively new construction containg
warehouse, maintenance shop, operations supervision, and a
small diapenaa*y . Administrat_ve offlces, laboratory, and
.aho“e: andxlocker rooms, are houued in ano:her new buxldzng.

‘Problom and Inchtigntion' ' ‘,J:<£ ._.;..

“f‘ In the 1. yeaLs o; opera;ion of the Newark plant

. i

about 46 of 48 cascs of chlor»cne have occurred in the pro-

‘duction of 2,4,5- T, Forty of the affected workers are cur-

LEE T L LT R R LR o TR )

it S L T L R e el e ey
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rently erployed at the plant. The population at ris: . ztcsut
60, all mzles, Currantly, the plant operates thre: shifts -er
day, seven days a week, The first case was observed about 12
years zgo. Small outbrezsks of chloracne occurred two 22rs
ago (shortly after completion of the new procuction bullding)
and lest surmer. All of the affected workers are employed in
either the new or old production buildings, but there is con-
siderable rotation of jobs to avoid prolonged ex;osufe in the
so-called "hot spots" (areas most likely to produce chloracne)
the condensation reactors and centrifuge., Although most of the
production operations are encloseo, there are breaks in the
process, evidenced by cooFaminacion of equipment, ceilings,
floors, stairs, and hand:?ailings, particularly in the old
building:. In addition to the chloracne, several vorkers
have developed findings suggestive of porphyria, namely red
urihe, hyperpigmentation, and hirsutism. The company has
attempted to find areas of high exposure to chloracnegens by
.sending various intermediates from within the producticn lines
to Mellon Institute for reproduction of chlo'acne in rabbxt
ears;’ Several aon gens have been found but it has not been
possible to pinpoint oites ‘of contamination of workmcn." Also‘

.puzzling was the d°Vc1opﬂcn: of ncw cases after the new buzld-

. ——.__—- .
L -

- -
o . ..,._-' -.-_._ [ . T e ‘-:,'. '__:v' . e e -

.1n3 was constructed 'with ncw autoclaves, a previous "ho:

.
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2e cld bu'ld'ng by installing a now rzaccer,
floors, stairs, roof, ventilation system, and scrubbers,
Cle~n uniforms zre fura‘shed by the company. Sa arsts locier
rooms for str2et and vorl clotlies are crovided. - Clezn modern
shotier stalls znd Ercdley basins are providec, aleng with
towels and soap. Dally showers at the end of~the shift are
.

encourzzad, tut are not mandctorsy,

Luring the vis't to the ylant ca March I., Drs. Clei-
berg, Brod“~n, apselbaum, Birmingham, and Key exzminag 17
cases of chloracne, several of +hieh nad finé'n

of por;zhyria (red ur‘ne, hy:er “smentaticn of enrcsed oracss,

and hirsutism, but no bullae ¢r siroghle czerc), Zeownavar, a
c2se of porphyria cutinas tarld: wes observad .o this slant

several years ago. The chlorcenes was wanifested by comadona:
and cysts on exposed areas (esrecially the face) and et sites
of friction. In one case, the chloracne was generzlized,
Qigcﬁssion:

The clinical picture of comedones, cysts, and hyper-
pigmentation of exposed-a:eas s typical of chloracne. Ad-
ditional éiagnbsés of porphyria and liver .damage in a few
casen can be made or ercluded only by appropriate laboratory

.hldics. :. ’ ' .-. .-.~~. '
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Cutbreelks of chlorzene in 2,4,5-7 r~roduct.on have besn
observed in Gerr.'.any,1 Frs.nce,2 anc the United States. In
one outbreak,1 the chloracnegenic chemical was ldentified as
tetrachlorodibenzodioxidine.

It is commendeble that the company management has
undertaken the hygienic progrem now in effect, and is def:i-
nitely planning a renovation of the old building. For con-
trol of chlorzcne it has usually been necesséry te radesign
equirment to minimize contamination and to enforce daily
showering and change of clothes, Further, the werk of the
dermatology consultants has been most helpful. Their current
plans to hossitalize and study the health status of the af-

fected workmen are sound and necessary.

Recorrend_t:ore°

1. The old groduction building should be renovatad as coon
as possible. Enclosure of the-process and good house-
keepino are most effective ways of preventing contamina-
tion of the workmen. )

2. All workmen with severe chloracne, hyperpigﬁentatxon,_

: hzrsutism, accompanied or unaccompanxed by red urine,
should be hospitalized to 1nve;t1gate the pOSSLb‘llty
of liver damage in general or porphyrxa in partlcular.‘
._3; 'In the fu‘ure, whcn the c0ﬂpany purchases new work B

clothing, it should be the one pxece coverall type.

MAXUS1021655



This w1l hel- gravan: chlorzcna rt the belt 1.

chovers after work should b2 made mandatory.
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Ref-rences:

Kirmig, J, and Schuz, K, H.: Occurational Acne (:o0-Called
Chloracne) Caused by Aromatic Cyclic Zthers., Dermatologica
115: 540-546, 1957, -

Zo-called chloracne, creviously erronzously thought
to be due to free chlorine, was zlso seen to occur in
industries wvhere chlorinatad nachthalene compounds were
handled ("Ferna disease"). The authors observed the clin-
ical manifestations of chloracne in 31 workers employed
in the preparation of 2,4,5-trichlorophenol and its trans-
fourmation into 2,4,5-trichlorophenoxyacetic acid or its
esters. Animal experiments (brushing test substances onto
a rabbit's ear) ravealad that chlorzene is not caused by

‘trichlorophenol itself but by a2 toxic by-product formed

by alkaline hydrolysis of 1,2,4,5-tetrachlorobenzol to
2,4,5-trichlorophenol, Since the materia reccans could
not be isolated, various synthesized combinations were
tested, of which trichlore- and tetrachlorodibenzofuran
and also tetrachloreodibenzodioxidine proved very active,
Since 2,3,6,7-tetrachlorcdibenzodioxidine could be isolatsad
from the above mentioned by-products it is concluded that
tetrachlorodibenzodioxidine is an essential, if not the
only causative factor in so-called chloracne,.

Dugois, P, and Colomb, L.: Chloracne from 2,4,5-Trichloro-
phenol. Bulletin de la Societe Francaise de 'Dermatologie
et de Syphiligrarhie 63: 262-263, May-June 1956,

All the workmen involved in the preparation of
2,4,5-trichlorophenol used in herbicide and germicide
syntheses were affected with chloracne, The _skin was
grayish in color, and both comedones and cysts were presernt.
Seven of the seventeen patients had generalized involvement.

Patients with moderate and severe chloracne elso
complained of conjunctivitis, asthania, ernorexia, and
weight loss. Thc digzastive complaints could have teen
due either to gastritis or to liver insufficiency. Re-
lapses and exacerbations were secn several months after
cessation of cxposure:- In the chcmical process, the :
chlorincted benzcls were heated to produce polymerization,

~and tars and chlozinated naphthalencs were probably formec.

. e T .
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JACOB BLIIBERG., M. D.
22 RALL STRYTT
MYINGTON 11. NXTW JZRIEY

ZIexx ¢-3100 May 20, 1963,

Att, Mr. Quidi,
Diamond Alkali Co.,
18 Lister A_snue,

" Newark, N.J,

' Dear Mr. Guidi:

~ This i3 a report of some of our more important findings to date on two

separate phases of investization both of the chloracze and of the con-

comotant involvement of some of the functions of the liver, Originally,
as yo: may racall, shortly afler our suspicions t:at liver damage might
be presant, four ment wers picked for urine analysis between Januarr 7tk
and January 9th, 1963. Ed Baker, your aid man, was selected to serve as

‘a.control, siacs his contact with thes chemicals that are possibly ra=-

sponsible. for the changs has always been minimal., AJl of these men showed

~""a well concentrating urine of normal color, except that t'.e color was some-
_ #hat dark ia « 4 trace of albumin was fourd i=n

and and a very marked trace in o Traces of zlbunin
are not %co abnormal and actually I paid very little atteation te thess

. findings. Interstingly enougit, all the man showed traces of bils pig-

rents in the urine, including biliverdin and oilirubin, The presencs of
indican in three out of the four was surprising indeed since indican

“usually appears in the uring only in cases of severe constipation and/or

intestinal obstruction., Ia the absence of ccnstipation or intastinal
obstruction one must seek some abnormality of amino acid metabolism in
the liver as a1 causa for the aprearance of this chemical in the urine,

Anong that first group, stewed a 2+ ureporphyria and ey
a 1+ woporphyrin. Zach one of the urines sncwed a: least a tracs of
trichloracetic acid. This was atiributed to ccntaminated glassware., Tov-
e7sr, 1t mast be borne in mind that c=rtain chlorinated hydrocarzens ¢
tend %o b= metatolized in the li7er acd the procuct of aetacelimm i: ¢
trichloracstic acid., 4 second set was chacked on the same men. wiih g
wars f-om She laZorasery.  On that date, 2/7/83, 3eliamy was 20t avaiia

The 2icturs wWas essentlaily the same, A 2+ Ladican was found ina .
and in There vas ro trichloracstic acid found in any = the cases.

.

1
(1Y

ne meantime had ccme up wiid an overi zerzhiT
<4 %t77e and whe was ocvicusly the mcs:t

cn L/17/63 wno 12

EEAR R ELta Iy -
58 o 3. .t ]

{md. . a"i’-."-;‘.j-’!u

tat v od 8 iae by S ie
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- very recent employee.

pigmented and the werss ¢

Israel Zospi-al
understocd at thatl
hospitalization would be

! and thers 7as a L+ fluor
1+ fluorescence in

the Srady Laboratoriss o
i it was found that
' porphyria and that
? not on the second.

for medical

nis botherscme nemerTmoids ramoved.
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 free to call on me. I loo

5/20/53

T mmst teil you that for tie goed ¢ the plant, for the good of the nen,
tuiq {nTestization sust Te carrisd ocut to a sensidle corclislod. £
secessary [ am willing Lo meet Ttk Or. Mel2urmey and dlscuss this zroo—
Yam wish nin in more detail.

taformaticn wnich I can gi7e you, plaase f22l
T

ked for you om Trursday of last wask; T un-
I skall Ye in next Thursday and

T# there is any further

darstand that you wers tied up, but
hope fcr an orvorianity to talk to you then.

Vary Tuly yours,

_ JB:kke
enc 2

S saptep g
i _i‘jI_f?!.H*
- i 4 ¥ g0

- bk & N '-‘-'-HlJil;‘ -
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June 7, 1¢62

@ g e, R, A, Cuidi - Kevatk Dr. R W, MeSurmes - Fa'‘nesville

CELrRACNE

J anm in recelrt ©f the conplete wedical Teports covering
- g recf thex wit)l interest.

- It wculé de ¥y recorvendation
te yeu, no, not to go ahead with any furither hospitalization of other
em;loyees since 1 can see n> direct benefit tc be gained by following
this procedure, 7JTbere is no ireatment of either of these disceses
except that cf rexscval from the atrosphere of the contamizating stde
stances, and, in the fuiure, emyloyees that &re briupht to ovr: attention - -
with severs chloracne and & urire wiich flucresces vnder & wiod lanp
should be reroved {rom ex;jostre &t U2 earliest possitle tize. Both
“hose ‘disesases are, cof cocurse, self limi‘ed 203 reversibdle as the
ren are rerdved {rom the atrmosihere cuntiining the trichlorphencl,

I feel cquite sure that the company's decisicn to rencvate
the old building will go Sar towards solving 4his prodlerm perranently,
7 hope that it will met be a problerm to us in the futere,

®

== T4g D

E. %, McBumney, M.D.
R 'eB:rme

ce: C. R, Brown
J. 8. Cort, Jr.
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wo of or aployms, GQrifrin D end Yicheal Rlors, vere bos-
Mtalized last veak far & seriss of tests &8 Jrevicualy discuosed.

i
0
5
E
§
g
§
i

As @ickly o8 tis ladoratory results ond hospital reparts are sdmite
tad to oo, I will fxwrd O £UF YOI TeViow.

x-nuuﬂmuiamntunanrluuﬂdb%uuuﬁnhnn&n#ﬂ%
ty Doctars Dirminghan end Exye 3 would appresists your oxmxnts sod
gddmxe an oy stand with Dre Jlcibarg end emy sotas you cAy heve after

revicring the
lnwunmsarpwtn-unualuuum-u&cr:ﬁmn.nuum

BAG/ne R A, I

. DS 00024438
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March 23, 194

.‘h' K. J. ‘, mm - WYORK

Centerchem Incorporated

‘t You may recall, that while talking to Tom Clsary from

ii o your office last week, I promised to farmward hin ary

t./' safety information we had on the handling of Trichloro-
pbenol or its Sodium 8alt.

I am attaching hereto regulations, which were darived
fron our files, which we feel will be helpful to Tom
in appropriately safeguarding the personnel in his
plants I will appreclate your seeing tlat he receives
a copy of these,

J

-y
| ———
¢

-

J. S, COxT, JR.,

~—

JSC rvk
iJ Attachment

-

—T

cc: ¥FroTF. Be Kermecy = Newark
¢« Re Wo McBurney -~ P'vlle.
¥Kre Ee Jo Masek = Law

DS 00019474
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3/23/64

REGULAT IONS FOR WORKELS HAMDLING TRICKLOROPHELOL CR ITS SODIWM SalT

1) The chemical operator in the trichlorophenol wnit must

2)

3)

L)

5)

wear a clean set of work eclothes daily; his face, neck,
ears, hands, and all exposed skin are covered with
Kerodex (a protoctive cream), and on termination of
duty, must shower thoroughly.

Any chemical operator performing a transfer of TCP or
Na=TCP is required to wear goggles and rubber gloves.

No man 1s permitted to enter a vessel which has contained
either of the above chemicals until the vessel has been
boiled out with a caustic solution, a minimm of two,

and preferably tlree times. ke then 15 required to wear
& full face mask with an outside air supply and apply
crean to all exposed parts of tho skdin.  Imnediately
after completing his task, he is required to shower
thorou:-hly and change work elothes,

In the event of an equipment failure, or accidental splash
onto any portion of & man's body, we urge imediate washing
with copious quantitics of water for an extendsd period of
time (15-20 minutes). This has occurred on occasion. The
usual result is a mild chemical burnj however, if tle pre-
scribed remedy 1is not delayed, there is littls, if any,
damage.

Generally, all our ecuipment is of the closed type; where
air vents are required, the line is extanded to a remote
location. Tre plant area is washed dally. However, no
special detergents or procecures have been outlined at
tris time. In retrospect, we might say that the pree-
cautions taken in this unit are no more demanding than
those of an acid plant or a caustic plant,

DS 00019475
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) September 18, 1957

Jo Purton - Hewark De. J, Porter - Painesville
2.9 f.r&.c,-«j've"l-‘ﬁ;u.,\Mbl’L'
Chloracne :

e Vo ]
/R Co Sutter-Cleveland

Dr., Kudssus of Boehringer was here last week {0 discuss the
acquisition from Diamond of our know-how for the production of penta=
chlorophenol. He asked specifically if we had observed any indications
of chloracnegene in owr product, I told him that in ths work that Al
Hirsch and Irving Rosen had done several years ago and the more recent
mrkdombyJackImyintbphbontcrymdbyuhmmthopilot
phntuahadmtbamsu-upuloualycmrnlto avoid contact, but at the
same time had had no indications of chloracne trouble.

. He then asked if we had receivedhis report on the solution e
to the chloracne problem which at ons time had forced the shutdown of SIS
the Boehringer trichlorophencl plante I told him I didn’t think we had
seen it., He promised to send over a copy.
In the meantime he pointsd out that & compound

24 Cl

cl Cl

¢

mum”mwmmrmmmummomum;—»—fv
of the chloracne difficulties, This material ia not formed if the tri- —

1 autoclive tempersture is kept below 155°C and if the dried [ -
TCP-clmiccrndemnmilmtmuemedlzo'C. In view of
our problens with cilorsens in our trichlorophencl plant, it would cer-
wnlruumwueheekﬂnaobumﬁm,ummh,mtm
pla=t runs, .
1% is quite 1likely that by dropping our reaction tempersture
ls‘nmrmﬂulmhrmhoucmhnlofmumot
about 170° C, we nay guffer a significant decrease in reaction rate and
pro. of our reaction cycle tims. I belisve Eay Guidi has had a
gmdﬁtdqoﬁnmhmtﬂmsem@ie&lmbmmnmmm
uﬂlmdmmtuddrthlmhmmmomtmmtoulw
tcamﬁmsmithypnddingadwcurgopm,cnnumdmar,
and a Iieroff control valve, Since complets conversion would not be
essantiai, it should be possible to operste such & unit at the point an
the autoclave curve st which the rate of reactiom should be fairly great
mdmdghthaﬂnhdflctnutmlimmmmmduﬁm

at the same tims eliminate chlorscne problems,

-~

- Do do Porter

DiRis)n DS 00017415
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S N | 72
- Septeaber 18, 1957

J. Burton = Hewark De J. Porter = Painesrille

O 2 retachol. "‘;Q-I\M\—u-b'
i Shicracoe '

. ]
/.ﬁ. Ce Sutter-Cleveland

Dr. Kuissus of Boehringer was here last week to discuss the
acquisition from Diamond of owr know-how for the production of penta~
chlorophenol, He asked specifically if we had observed sny indications
of chloracnegens in our product, I told him that in the work that Al
Hirsch and Irving Rosen had done several years ago and the more recent
work done by Jack Jenney in the laboratory and by Al Lewis in the pilot

we had not been acrupulously careful to avoid contact, btut at the
sams time had had no indications of chloracne troubls.

. He then asked if we had receivedlis report on the solution N
to the chloracne problem which at ons time had forced the shutdowm of et L

the Boehringer trichlorophencl plant, I told him I dida't think ws had T N
seen it. He promised to send over a copy. _ e =

In ths msantime he pointad out that a compownd

a oL
a a1

{denttified as an extremely toxic material and probably the cause =
of the chloracne difficultiss, T7This material is not farmed if the trie — —
chlorophsnol autoclive tempersture is kept below 155°C and if the
TCP—caustis crude mixture is not allowsd to exceed 120° C, In view af
our problems with cilarsens in our trichlarophenocl plant, it would cer-
tainly ssem in order to check these observations, if possidle, in trial
pMMQ .

ure

It is quite likely that by dropping owr reaction temperst

15° or more from what I understand is our current lsvel of operation of
aboat 170° C, ve may suffer a significsnt decrease in reactiom rate and
prolomgstion of our reaction cycle tims, I belisve Rgy Guidi has had a
good bit of experisnce in ocontinuous caustis chlorobensens reactions
and I would guess that we might be able to couvert our existing autocalve
to a ocontinuous wnit by providing a slwrry charge pump, & reflux condenser,
and a Bilsraff control valve, Since caomplste oonversion would not be
essentiai, it should be possible to operate such & unit at the point on
the autooclave curve at which the rats of resctiom should be fairly great
and vo might be able te affect an astual inorease in ouwr production
capacity and at the sane tims eliminate chloracne problems.

MAXUS1021667



R. A, Guidi - Newark . D. Jo Parter - Painesville

. Enclosed is a trenslation, thanks to Roland Steinkoenig, of
s letter and trief report on chloroacne just received from C. H. Boehringer
Schn, Ingelhsin, This confirms in essence the comments passed on to me
some time back by Dr, Kudssus, of this company.

In view of Jobn's recent comments about Monsanto's policy of
1imiting carefully the smount of active material present at any tims in
an autoclave snd in view of your recent commnication pointing out that
thcprodmtllnrqshouldbcfairlyn}lphtohandh,umf,on
there is & great deal of incentive in our trying to rum an autoclave

batch at & eontrollsd temperature.

- If you run into continusd difficultiss with the plant scale
wmits, perhaps ve could try & run hers at Painesvills where the much
surface~to~volune ratio might very -f:octinly prevent run awvay

Wﬂ.l.

Im attaching a sketch which resulted from soms doodling the
other day about ways in which a continuous antoclave mit might be ast
up #sad controlled, . ) —

D, Jo Porter

DPssim
Attach,

October 11, 1957
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TRANSTATION y .o

C. H, Boehringer Schn -

A Methed for the Preparation of Trichlorophenoxyacetic
Acid Which Avoids Formation of Chloracne-Causing Apents

QOur syntheais of 2,4 ,S-trichlorophencxyacetic acid proceeds in
the following stepas!

1, trichlorobenzene _Cl2__ tetrachlorobenzens
2. tetrachlorobenzene N3G _ sodium trichlorophenclate

a) autoclave reaction
b) evaporation. of CH,0M
_e) steam distillation of anisol
d) isolation of irichlérophenol by acidication and
subsequent distillation

. trichlorophencl _NaCH 2,k ,5-trichlorophen sodium acetaie
3 orophenel o CTman, phencxy
Lo further processing to pure, crystalline 2,L,5-T-acid

According to our experience, the chloracne coarsing effect is due
to impurities and side reactions, These can arise in the conventional pro=
cess only when sodium trichlorophenolate or other alkali salts of trichloro-
phencl ars produced, purified, and further processed, In this case reaction
sonditions result which are close or tantamount to a salt force.

With thls considerstion in mind, the following holds with respect
to the origin of chloracne agent at the various processing steps:

4% 1 and 4 = These steps are éanplately safe,
At 2 < Lkt this step the chloracne agent can originste,

At 2a -~ In order to avoid this at the autoclave reaction,
an overheating af the autoclave contents is to be
avoided, (Maximum temperature 150° C), Further
i3 to be observed that the work is carried on in
the highest possible dilution with methanol,

At 2b = In the methanol distillation the water formed should
be retairsd in the dstillation flask in order to
avoid the dangers of heating to drynsss of sodium
trichlorophenclate, The temperature of the residus
ahould not rise above 100°C,

at 2¢ = The steam distillation for the separation of trichloro=
andiscle has t0 be carrisd cut in such & fashion that
no change in the concantration of the sodium trichloro=-
pbhsnolate solution occurs, If necessary, water has to
be added.

DS 00022027
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At 2d - When the crude phenol is distilled, it has to
be observed that no sodium trichlorophenolate
and no sodium chloride is carried over into the
distilling flask and heated together with a phenol.

At 3 = The chloracne agent can also originate at this
step. In order to avoid this, the concentration
of sodium trichlorophenolata with gsodium chlore-
acetate should not be carried out in nom-aqusous
medium, A concentration in excess of LOZ is to be
aveided in any case.

The following can be said briefly about the properties of chlor-
acne agentst As & neutral body it is volatile with steam and thus can
accumulate in the trichloroanisole vhich is distilled off in Step 2c. It
is, therefore, advisabls to forego further usage of the trichloroanisole

and doatrcy' it“by broming.. K

The chlorscne agent shows distinct sublimation phencmena already
at a temperature above 100° C. Therefore, the reasction product should be
processed from step 2 in a corpletely ¢losed apparatus, Adequate ventila-
tion of the working area should be provided, _ '

/a8/ M. deyland

| DS 00022028
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[
SUSJECTY Ecesnringer Chlc"acne °r hle)

ce:
/3‘. A. ..aOZ‘I’Ol‘
d. E. Everscn
P. J. Porter
. P, 35270
. 7., Yoiner

The acne cure anncuncsd by Boshringer in ch=m, Week
for June 20, 1959 is coafirmed as inact ive for chicracie.

Boehringer has had no new canses of chloracne in 3-5
years. They did this by discovering thoe compound which is the
bad actor and eliminating it as s by-product. Alter they accomw
plished this processwise, they then cleaned up their factory in
a me jor {ashion oefore reopaning =~ it weas cloa»d a year.,

Dave Pcrier?s memo of September 18, 1957 to you and

-yours to me of Juiy 28, 1959 sst forth suosuantlally the require-

e

ments. AS Dave cvcintc oub, the bad actor is a it2trechlerovenzo-
dioxime. As you poinied osui, cersaln condltiensz of tamperature in
the proczcss can cause ths troudla,

In 2ddision, even thougih Beshringer 13 suxes it has no
nore E¢loxime in i%s proczss, 1T ventilates its plant wi th greac
aﬂs, lasue3 ¢laan work clothes every day and contimicusly checks
i%s %4riechloroheancl on raboit ears per the test deocribed in tho
Der matolc ica paper {Derm. 115, SLO, 1957} cocpy of which you sent
me.

Xudszus has reneged on sending out the report hs pro-
mised pave = says the dloxime 13 so active &s to be 2 chemical
warfare chemical. But we have all dope orslly.

Do you dlstill TCP? fhis 13 sald to btes a most danger-
ous step. In distillation, if any elkall or salts are piresent,
oxime forms very rapldly. Recommend that alkall end salt be
washed from crude TCP before distillation.

Referring to your points 1, 2 and 3 in your memo %o
me of July 28, 1957 (H. 8. Weiner has a copy):

. DS 00017413 v
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1. After diluiion with methanol, ths rsacticn mass o
13 only dangsrcua cvsy 170° C. o s

2. Diséi1ll out major pertion of mothancl under 110°,
then st»ip out remainder or' msthanol with 3tean
reforably at 100° (120° C., cited ty you dald bo

e dangorcus). B

Roehringer offars to review your p e3s conditions 2nd -
i g doats 4o ths Jfob.

- - B - 2 B 2"
adslaz o Maotsher donger poinis v if Znesza

38

Finally, eftar Boehringer did all the above, they tore
ous plaster walls, floors = d similar parts of buildings until no
remaining siructurs gave positiva rabtbit eer test. Thils done by
carefully protected torkmon, Cncoe cleen and folloiwing above pro=-
cegs stens, they havwe en joyed good experlence. Bettar iry a few

rabbit ears cn your Joint 1f you aze st1l11 having trouble. Oh,
yes, Boehringer liver demage cas:3 are still on compensation arter

more than five years!

Thornicn F. 1Ioldar

Tdisinm
10/5/29
. ‘5:,,_ .
ﬁﬁjiir.f* S AR g A,
£ e 00017414 =
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June 23. 1960

Magars, Conrsd and Doll
CELA S.4.B.49. ,
Ingelhein am Rhein '
Yegt Oormany :

Dear Sirss

This lstter 18 in answer to your request to our Mr, 8, Honour for an ox-
change of information on hasards in the mamfacture of 2,li,5-Trichlorephe-
pol, Ye have attached an article that we think =ay bde pertinent as wall
as the follouing discussion ¢onceraing our process,

Ths explosion in our 2,h,S5=Trichloroshenol sutoclave occurred on 7adb. 20,
19460, At present, we do not know the cause, Hows~er, our latoratory is

stodying the cheamistry of this reaction, and is also trying to develor an
altaruoatiw and eafs procedure for carrying out the rraction,

™8 baich which exploded was baing roactsd in our uscal mamner, Ue have
found nething aboorwmal in the equipment or in the rav materials, so we cane
pot eplain why this one tatch rzacted violently aftar we had produced geve
mwum-um,m.mmwmmmm.

Our standard process is as fsllowe, W chargs 1,400 lbe, of 98% cxnstie soda
erystals throogh a manhols into our 1,900 gal, antoelave, Ya then close

the manhole and pomp in S5O0 gal. of methyl slcohol. About 2 of the methamol
is methanol recovered from yrevicus batches and the btalarnce is nev methanol,
The agitator is then started and oooliny wmatar clreunlated through the autoe
olave jacket, The taxperature rises to 70 C and then drops %o 50 C or telow,
A4 this peint 2,500 1bs, of mclten 1,2,li,5-Tetrachlorobensens (97-59% purity)
is added, requiring approxzinately 20 nimtes. The eooling water is drain-
od from the jacket, and gtesm preesure is srplied to the Jackst. It usually
tasparature o reach 130.140 ¢, At thias

MAXUS1021674
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Mgzsrs, Conrad and Doll ‘ June 23, 1960
Page 2 .

The batch which exploded hehaved normally up to the polnt whers it had been
charged and hoated to 130 C (pressure of 125-150 1bs,./sq. in.)e AL this
point the prescurs apparantly dropped about 50 1bs. suddenly, and then the
pressure and tswperature both rose rapidly. Cooling wmter vas arplied to the
Jacket but did pot control the pressure riss, In S-10 min, ths pressure
reached 550 1be., snd the sa’ety rupture disk dlew., Howewer, ths rressure
continmued to rise and 1a 1-5 min, the manhole wold was ruptured and the =an-
hole blew oute Tha methancl fumes which were thareby ralsased acparently
1gnitad shortly thersa’tar and produced a serious explosions The a=to clave
bad been hydrostatically tastod at 1,100 lbe./sq. in., tat presumanly wuld
not sctually fadl until several times this pressuré vas reached,

During the past tan years, our process had been subtstantially the same, At
tinss ws warisd the resction tasperature between 150 and 150 C, and the 30l
ratio of eaustic poda to tetrachlorobenzene between 2.5 amd 2,7, Until six
months before the explosion, we had desn charging the tetrachorebensane in

the form of solid flakas, The rupture disk had dlown sgveral tises, usually
because of an insdequate surply of coolirg witer; ho'aver, the pressure and
tawpersture rise were alumays checked by the repture diek, ‘

Ta ouwr original laboratory work we had & tatch react violently, yielding
a charred sass in the oma gal, sutcelave, We thought this was due to a prior
loss of methancl through the stuffing box, :

wmwz-mammmmmnwummmumum—
Wummmn,mmamm.mmmua
canstic soda-asthyl aloohol solution over a period of 3 to 2 hours. Ve have
mmmmmuwummm.mmnmx.
mmmmmmummmbuumnmmdbnm
4hs totrachlorobemmens first, ' '

eaive sixilar partinent information enyour reaction proce=
on whether cur propes>d procass changs will satisfac-
hazard, If you rsciprocats on this information, wve Will
mmuofmnmmmumm are
mmmmamnmd:.x.w,

§

to
1
sliminate
s

d

i
i
¥
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gor of the Technical Staff, Disncad Alkali Co., Unicn Commerce Ndg.y
' | R ..-" _ . Yours truly,
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Postanschrift: C.H. Boeheinger Seha, @ lagelheim am Rhein ' :
O oore npbemehe
6/5 DIAMOND ALKALI COMPANY . Pk 0417 43
Union Commerce Building - _ :::::::::::::;‘I —_
Cleveland 14, ohio / USA Dome Bl A G- Plde e w0 )

Postscheckkonto : Frankfurt (Main) Nr. 16 53

L ' 4 .
Dhre Zeiches Thre Nochricht vom " Ussere Nodiridit vem Unsere Zeihea @ Ingelheim am Rhein
S Dr.Mz/Flc
Bewift : ,_ - GC/Sg . August 10, 1960

Dear Mr. Borroyt

Recently we received a letter from Mr. J. Burton, dated June 23,
1960, addressed to Mr. Doll, Managing Director of CELA G.m.b.H. '
Mr. Burton requested to have the answer "addressed to. you. Unfor-
tunately his letter was sent by surface mail which meant a

several weeks' delay. We therefore hasten to let you have an

answer and the desired inforthation.

We thank you, also in the name of CELA, for the information
regarding your process for the production of 2,4,5~Trichloro=-
phenol from 1,2,4,5«Tetrachlorobenzene, as well as for the
description of the explosion which occurred in your Factory.

It was very interesting for us to read that in your laboratories
you are presently working on a modified method according to
which the autoclave is at first lcaded with the full gquantity
of Tetrachlorobenzene adding slowly the solution of caustic soda.
We have had good experiences over long years with a principally
equal process which in our opinion offers a great operating
safety 1f working below certain temperatures. Here below we are
outlining our standard process:

We are loading the autoclave of T400 Litres with 1400 Kg L
(= 6,5 Kg Mol? cold symmetrical Tetrachlorobenzene, suspended
in 1000 Litres Methanol, and dilute therein with another
2500 Litres Methanol. This amount of Methanol 1s regenerated

. from former batches and has a content of 95%.

— ‘ '
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The autoclave is then logked and heated to an internal
temperature of 130 - 135", the pressure thus reaching 9 atil.
The steam is shut off and over a perlod of 5 hours 730 Kg

of aqueous caustic soda solution minimum Loz are injected

(= 18,24 Xg Mol 100%). The heat thus developped brings

the centents of the autoclave to a temperature of 150-153O
within one hour. Generally a further increase in temperature‘
in the course of reaction of 12 hours will not take place. !
By the end of reaction it is necessary 80 add some heat

in order to maintain temperature at 150, 8 hours after
having finished the injectionof caustic soda solution

a4 pressure of 20 atl is reached, which rests conatant

until the end of reaction.

Now the contents of the autoclave is cooled down to 105°

and filled in a distilling apparatus of 7000 Litres in

order to distill off the Methanol. Following the evaporation
of the Methanol during which the temperature must not

exceed 115°, and after adding 300 Litres of water by blowe
ing in steam (3,5 atil), the formed Trichloroanisol is
distilled off. It remains a Solution of about 36% 2,4,5=
Trichlorophenol . in Surplus caustic soda solution. for

onward processing into Phenol.

We consider it especially important that whilst evaporating
methanolic or aqueocus Bolutions of Trichlorophenolate
solutions a concentration of 40% 18 not exceeded tecause
otherwise there exists the danger of a sudden exothermic
formation of chloride acne-active substances which, as
you know, has led to'a Severe damage to the staff of an
important European Factory. In a letter dated September 20,
1957, addressed %o your Research-Center, Painesville,

We described our own experiences in this connection,
We should be pleased if you = in. supplement of your letter
dated June 26, 1960 - would tell us how you elaborate the
reaction product of the eautoclave to Trichlorophenolate.
The information regarding your process will, of course,
be .treated 8trictly confidential and we Sincerely ask you
to act accordingly with regard to our indications.

Yours very truly,
C.H. BOEHRINGER SOHN
Ppa. . .. ) Pra.

M/”o S
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Yest Sermny -

TCear ¥, Rudssuss o _
e thapk you vory much for your lotter of Aummst 1) siving informiion on
Joor procoss for the procduction of 2,4,5-Trichlorophenol.

rnmmmﬁ-mmmmmﬂmumuwm\nehmm .
the ra?cum Froduct of the gutodlaws to Trichlerophonolate, Thia olaboraticn
isas followss s - )

Contirnation of the TC? proooca alter reaction, and methanol distillation «w

Thn‘::atac.‘xiammuthjaekat\ata:,andalwwlsomlcuaofﬁg1ndded
to maction mizture, Adir proscure is applied o autoclawe to blow Lateh to
anim;rmdiaumtank,muxbat&eammmlated,t‘nnm
td the mtoan strippor, - .

Tha charge to the striper 1s hestod with stoxy ecila to atout 99 to 9590 and
than stoan spargadtm'onzh bnf-ch._ _ . .
NWWMMM,Mmefm cordsnred, The -
anisols and ™3 recovered by contimicus decantatioca, The othanol wtar cdxicre
g to the ixinstrial wasta sguer, - ‘ : :

.Tbue?nr;;)-isMpmdmulzﬂawmm?ﬂottmmfemada&ﬂ

90 2l of water gives & clear to slightiy hesy mixtura, Tis acroally w11 :
taks about U to 16 hours, *® interd to hold the tatch tomparature below 12277
throuzhout the stripping opesation, . o

The strizper batch w1l then be f11torod to-remove the ealt formed in the

‘ orlgimlmcuon,ndaf.cmduuBS.ﬁsquﬁonofthaodimmltofTC?o

The recoversd amizals ie used 3s an rtoelawe charss when sufficteqt matertal
is awailable. A = .

s again thank yoo for your infarvative letter and hops Wis faformticn answors
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DS 00022015 HEE Js Ao Dorroe, ”?‘ R
T g . T """'_ _l-“ . ¢ -7 -‘ ‘ ‘ :

< - " .3 hid G AT Y e

MAXUS1021678



/'*‘ ¢ | ¢

r. 5. Gavage = Jew York Sales Mr. P. Re Kenpedy - Bevark

—

pmch 20, 196k

COLUMBIA, SOUTH AMERICA SHTPHENTS

_...-.—.—_-_—.-_—.—..o—-...-

ﬁ\ we bave removed the retained sarple of patch B&2-E25 from our regular
by garple storage ares 1o safekeeping in our office. Sioce g23 and E24
o wvere made from the saDe technical material, emilsufier and solvent,
- within the same ol-nour period, Lbese samples have been moved 8150

} vore on this to follow.

1 spoke to Dr. J. Bleiberg about bis jnvolvement in this mtter. He

\ 4pformcd me that someope 1D the Bew York Ooffice - I assume Larry Cecil -
made arrangenents for him to meet someope returning froo Columbia. Dr.
| pleiverg spoke with this gentlem=nd (be doesn’t recall his pane) aod

! was promised pictures of the affected parsonnel. He did not receive

J the piciures apd bad no further 4nvolvement in this matter.

More i{nforcation vill follow ghortly on the pumber and types of con-

- tainers shipped on Septegber ok, 1962, Order FNY-T75-2437- We are
;\. trecing otbher formulations pade from the m»tecmzica.l stock.

FJ :
FRI/ne - R F! R.

\ ce: J. S. Coth,y Jr. /
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Jewel H, Perkins, Jr., Jack A. Borror snd
Raymond A, Guidl

U. 8. Seor. Ro. .196.507

Filed May 21, 1962

STATEMCHT OF IAVENZION

This inrantion relates %0 a mathed of priaparicg
2,41,5-%richlorophorada by %k mothod or doshaloriraiing i3
chlorobenzene wish keat pressureo and alkzlil, The maeiasd
presani lnvention acnula%s of dochloxinatlzg %ablasaiase
in an autoclave by tha mathod o ocharglng tairsoiilsrodaz
into the reaoction veasel, and then adding 2 3odium hydrexiis msiiyl
aloohol mixtuzre at a rate determinad So gise %hs most offialsng
reacticn., Goenerally, a 2C% by welght aolutism of saussic i zetaze
0l, containing 2.2 mole of NaOH per mole ol ltetrazsalorovanzons, ia
fed into molten tatrachlorobenzcna a% 175° C, ovsr a »aried of 1D
minutas Go 2 hours., The raaction %akaes plisa undor $R3 anicgsnous
prassure of the reactants, whioh ranzea fr:m 250 t9o 300 ».2,4.2.
Ths reaction semperature 13 held at 1757 €., unsil to3al of Zz2é
time ard subsgesquent holding $imn wishin $hs 2azouion 72830l iz adors
L4 hours, The matarlal preduced by this meiazd i3 3hsn Duririad by
gtoeam diatillstion and recovering trionlorcaniacia 2nd =2
hol. The yield o sodium 2,)l,5~%ricilovoplonate ROrMally
9€% of tha istrachlorobenzens, usad 23 & atarving masasla
differense is aseournted for in tha emount of trichlorzani

-
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U. 8. Sor. llo, 196, 507, filad
May 21, 1962 1in t.ho names of
Jewel E. Perkins, Jack A,
Borror, and Raymond A, Oufdi.
This mummw-mmwmormng
Polyhalophenates, and mors specifically refers to w- in the pre-
paration of lod.'lu 2,k S-trichlorvphmh. .
it Polyhalophenates such as uod.tul 2,h, S-triehlomhmtea, are used
‘a8 rEW materials in the pmdmucn of polybalophencxycarboxylic acids which
are videly used as herbicides, mtmmbm-eemmmdn;ntom-
duce such starting materfels econmically, safely, and efficiently.
Befarring ptr;cuhrh to the preparation of sodim 2,}, S-;tz'ichloro-
| Thenate as an 12lustration, 1t {e known to prepars this naterial by rescting
10 molten tetrachlorcbenzene with a mixture.of sodium lvdrond.e with methanol
ar water, or glyeol, b:rthcnztlhodofaddingmthe reactants together as
a charge to a reacﬁng,vunl, then beating them under presgurs to 100°-
2%° C. toprodncothenquirodre-cum m-nethodinvolmudangerduo

to the mﬁm#m&ﬁmmm__\m sl the formation of
egens, and is generully less efficient than the method of this inven-
m-ummm-mg-mor-cmue-m . ‘
/cm-'mm nixture mehm Tesult in condensation reactions, causing a
W

reduction in efficiency.
» In arder to evedd the d1fficulties heretofore encountered, and to
20 'mnmmmmno,thmmmimhuuamof_iu
mmmebimmmmo}_nmmmmmnmummmn
rolyhalophenats, notably sodiwmm’2,h,5-trichlorophensts, in Wgh ndd,,:lg_L
mmﬂm&mmcwtimummnmorm
alkall snd alcohal with tetrachlorcbensens. 'ﬂuprcuntimwumcau;:
mwwmmummmmwm- )
munmmmnn-,mmmommnmdn-muum —
v&unﬂmmwmummun-mmmm,
mmmmmmotnm-«mmmmﬂim The
Mrmummmnmmmnmu,nm_m,m
X wmmmumdmpmuuumem-

¢

|
T | ps 00021889
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benzene and alkali-alcchol mixture together in & pressurized high-tempersture
) eonf.d.mr is avoided. -
O' . As wed, "polybalophencls” refers to various balogen derivatives
' of phenol, such as f.atrachlarcphml ¥hile chlorine derivatives are m-
ferred, c;ther halogen and halo derivatives are ccmtexplated such as brome,
flucre, 1odo; and mired halogen products suck as bramochlorophenol.

The term "alkali”, as wsed in the specification and claims, is m-.
tended to refer especially to an alkali metal hydroxide, preferabdly sodium
hydroxide, although other alkali metal hydroxides, ¢.g., potassims hydroxide

10 © andfor uthim.hydro:d;de can be used. It is intended to refer also to other
sources of alkali, which, under the conditions of resctiom, are suitable to
yield the desired high conversion characterizing thc. Iractice of t}xil_ima-
tion, and othervise to be satisfactory. An alkall metal hydroxide, notsbly

sodim hydroxide, is especially prefaerred. W
The term "alcobol® s intended to refer to various alkyl dacor/

all classes, primary, secondary, or tertiary. Methanol is preferred at
present. _
It is an essential featuxe of the present invemtion that a pqu-
‘halobenzens, preferably tatr.achlorobmm,hrmgdunru.cnm vessel
20  1in a moltem or solid state in the sbrence of suy other resctants. The de-
sired resction is then carried out by the gradual sddition of an alkali in
alechol mirture o the molten tetrachlorcbensens. The add{ticm, at a con-
mmme,n-mwhnmmummmmtmw-
nm-mmmmm-u&mwmatmmmrw
thruct:lon wummmummumtma
alkald is required. PFrevicus methods require 3.0 mol of alkali per mol of
tetrachlorobenzene. The propossd Process provides nearly 1004 yield at
2.M mol of alkall per mol of tetrachlarcbensens. Fomnerly, large smounts of
Alkali present csused the following ccodenssticn resctions viich resulted in
2 corresponding loss of the product el refnttion in efficiency.

. . 1 DS 00021890
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This umdestireble condition is minimized by the controlled addition of mall
quentities of alkali-alcobol mixtures. The ent product of the above resctions
—1s temmed a "chloracnegen”.’ Condensation products of tids class create the
occupstional hazard of;?un digease knovn to those employed in the art as
"ehlor-acoe™., This dMsorder hl been prevalent smong cperstors of prior pro-
cesses and the absence of the “"chloracenegen” renders the nethod of this m:
vention more desirable than previous pmceﬂel.
10 In previous processes, large quantities of aJ.coho.'I., present in the
Tesction vessel st the start of the resction, ars subjected to high tempera-
, tures before the reaction can be completed, resulting in losses through
' forsation of dimethyl ether. The comtralled addition of alkali-alccbol mix-
Sure to the reaction vessel, in sceordance with the teschings of this imven-
tion, reduces Ju_us i alechal by formaticn of dinethyl ether by-product.
,mmcumﬁn@‘qm invention is set forth
structurally in the following series of equations, it being understood that
the alkali-aloobol mizture is adled at a rate pre-determined to produce the
most efficient rescticn possible. It will then be spprecisted that the reec-
-] ﬁmmﬂﬂumwmmumnwummld.'

T NaGH + CE,OH cz=>= NaOCHg + HgO
- v [ o+ R [+ : [ 8 w!:
i + NaOCH, —>~ + a1
a a axa

p O o
[ —

.. DS 00021891
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M3
+ NaCH —— +C!§E
cl 1
With the practice of the invention, ss outlined in the foreguing
equaticns, ccnversion of grester than 90% of 1,2,4,5-tetrachlorcbentens to
sodim 2,k,5-trichlorophenate 1s obtained. The reaction texpersture typtcally

. varies from 1M0° C. to 250° C., preferably maintained at 175° C. The resction

tizs typically is 3 to § hours, although in ccmmercdal cperstions s longer
reaction time of wp to 8 hours is not d4sadvantageous with respect to high

_ _yields obtained.

ﬂnmporﬁmoftb-remtlgemdla'mbcvuiod Thus,
mmummmwmmum1ewLamum
to alechol, respectively. ’!h.vurdlmhrntioletmutetrnmm-
benzens ¢an be from 2:1 to k:1, rupecttvd.r The overall molar ratios of
Mu'mmm.munn-moﬂuwaou, respec~
tively. It 1s tumimammu #dd 2.0k pounds of alkal4-aleshol solu-
tion per pound of 1,2_,h,5-t¢eﬂch1arobmm1ntothcremttnunﬂom
mw.mggzm,mmtmnww
175" C. Steel equipment is ewpliyed in the exmmples of this invemticn, and
steel {5 the Jreferred material of comstructica. ) _ '

~ In order that thoss skilled in the srt may more campletely wmder-
stand the present {aventicm snd the preferred method by which the sase may be
mﬂdmm,mmﬂadumdnemh-cooﬂm

Tetracklorcbenzens {s veighed inmto s pressure reactor, such as sn
mbodn‘,mtdnnbrouhtw_tomnutimtm. An alkali
Rethanol soluticn is heated to 55°-65° C. and sided to the reactor over &
Periocd which may vary from MO miwutes to 5 hours. When all of the alkall
nethanol soluticn has been charged, the resctor tempersture is held constant
mq.mummwmmm@u to 3 hours. During the reacticm,

' ' DS 00021892
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N .
the pressure vithin the reactor will be ¢n the rangs of 250 p.s.L.g. to TOO
P-8.1.8-, due to the autogencus pressure cf the alcobol, and will vary ac-
O corting to the mmount of alcohol sdded. When the resction s ccmplete, the
charge 1s cooled to reduce Jresswrs. Steem is applied to the reaction
vessel to dist11l off all the unreacted methanol viich is collected through
8 condenser system and recovered. Mmmmmmm,
vater 1s added to the resction mass which s Dov & crude sodium trichdro-
phenate. The crude sodiwm trichlorophenats is transfarred to a d.:lltinlﬁon
vessel, vhers by stesm distillation the internedfate rescticn yruiuct, tri-
10 chlorcanisols, is removed and recovered. The -teu-_-tripped sodium trichloro-
phezats is then pumped through en euclosed filter, which removes the salts,
ol 1s then d1lutel and stored for lster use fn the z,h,s:tncuomphenov-
acetic acid production. -
' Ia the folloving exmples, amuounnehminuc-toa, the
rm:l.ta mwmaﬁw

DS 00021893
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EXAMPLE 1b

To the reaction vessel 1s sdded 1,080 g. (5mol) of 1,2,)4,5-
tetrachlorcbensene. A 20% by weight NsOR in methanol solution is prepared
by sdding 440 g. (11 mol) NaOE pellets to 1,920 g. (60 mol) of camercial
grade methancl and bested to 63° C. The reaction vessel is heatad to
170° C., at vhich time the alkali metbapol mirture is alded to the reactiom
vessel over a paricd of 1 hour st & wniform rate, wiich vill ultimataly pro-
vide & 2.2:1 mol ratio of alkall to tetrachlorcbenzens, respectively. At the
end of 1 bour, vhen all the slkali metbanol mixturs bas been added, the
closed reaction vessel is maintained at 175° C. for a period of 3 hours. The
pressure within the ccntainer reaches a maximm of %92 p.s.i.g. approximately
cod hour ‘sfter the end of the alkali methsnol sdditicn. After cooling,
pressure 1s Teduced, and stesm 1s applied to the reaction vessel to distill
off the wnreacted methancl. When all the methanol bas been removed, vater
1s added, and the crode sodium trichlorophenste may be purified if desived.

It is to be wderstood that, slthough the invention has been des-
cribed with specific reference to particular enbodiments thereof, it is not
0 be 80 limited since changes and alteraticns therein may be mads vh:lch‘u-c
within the full intended scope of this mn;:tion, a8 defined by the appended

ps 00021896
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VHAT I8 CLAIMED IS:

1.

A process of preparing alkali metal polyhalophenates vhich
comprises hesting polyhalobenzens in a closed vessel to a temperature in the
range of about 140° to 290° C., adding st & controlled rste mixtwrs of

alcobol and alkali metal hydroxide wherein the mol ratio of alcchol to alkald

wwuume:xmm:immmmamtmnm

in the range of about 40° to 250° C. under superatmospheric pressure which

hathm.qudi:oth.mnmlmotthrmﬁmu_ztm, the
mmtotdcohnl-dkﬂilixbmbdnqruehhtopmvideumlraﬁoor
alkal! to polyhalobengene of about 2:1 %o 5:1.

2. A process, as claimed in Claim 1, vherein the polyhalobenzene
is tetrachlorcbenzene.

3.

b-
methanal.

5.

A process, as claimed in Claim )1, vherein the alkali metal
hydroxide is sodim hydroxide.

A process, as claimed in Claim 1, wherein the alcohol is

A process, as claximed in Claim 1, vherein the reaction vessel

essure is maintained in the range of about 250 p.s.i.g. to 700 p.s.2.g.

6. In s grocess for preparing alkald metal polybalophenste, the
staps vhich compriss hesting polyhalobensena in s closed vessel to a
taspersture in the range of about 1M0° to 290° C., #dding &t & comtrolled
rate in the rangs of about 0.3 to 11 mo), alkali metal hydroxide per hour
contained in a mixture with alcohol wherein the mol ratio of alcohol to
aDall metal hydrexide is sbout 2:1 to 20:1 and mainteining the reacticn
tmiuthr_worm‘toaw' C. wnder superstacejberic pressure
vidch 43 at least equal to the sutogencus presswrs of the resction mixturs,

DS 00021897

MAXUS1021690



the smount of alcobol-alkali being such as to provide a mol ratlo of alkall
to polyhalobenzens of sbout 2:1 to b:l.

®)

7. In s process for preparing sodfum trichlorophenate, tbe steps
vhich ccaprise heating tetrachlorcbensens in a closed vessel o a tempera-
ture of about 175° €., sdding st a conmtrolled rate sbout 1l mol per how of
sodiwm hydroxide comtained in o mixture vith metbanol wherein the mol ratio
of alcohol to sodiim hydroxide is 5.M11 snd madmtaining the reaction tempers-
ture at about 1TS' C. for a period of 3 heurs, mdsrawusmoffm?m
P.8.1.g. %0 490 p.s.i.g., the emount of methancl-sodium-hydroxide mixture
bedng such as to provide & mol ratio of sodium hydroxide to tetrachloroben-
zene of sbout 2.2:1. '

8. n.m-o:mm:mwmmmebym
method of alkaline hydrolysis of s polyhalobenzene, the improvement which
comprises sdding an alkali metal hydroxide alcchol mixture having sn alcohol
to alkali mol ratio in the range of 2:1 to 20:1, into & molten bath of poly-
halobenzens st & rate in the range of 0.5 to 11 mol alkall metal hydroxide
per hour, the -naunt‘or alkald-aléobol mdxture such as to provide a mol ratio
umuMmorwz:xukzl.

9. .n.woaummm.odimtrlchbmphemte,mw-
mtvhiehwhn@nmdimhﬂroﬁdammlmhﬂml
asthancl $o sodimm hydroxide mol rstio in the range of 2:1 to 20:1 into &
nolten bath of tetrachlorcbensene st & rate in the range of 0.k to 11 mol per
hour, the mmowmt of sodium hydroxide methancl mirture being such as to yro-
vide a mol ratic of sodium hydroxide to tetrachlorcbenzene of about 2:1 to
k1.

10. Zach and every novel element, combissticn of elements, step in
s mothod mnd combination of steps or methods herein disclosed and claims.

O
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JEFICE CORRESFONDENCE == s

July 30, 166k

=
SUBJECT:

FAOM
-~
¥r., J. S. Cort, Jr. = Clevelapd -~ Mr. F. R. Kennedy - Newark

CHLORACNE

CONFIDENTIAL

I bave enclosed an article written by Dr. Bleiberg, et al, on "Indus-
trially Acquired Porphyria". This was published in the June 1964
"Archives of Dermatology”. He has been receiving letters of interest
from colleagues throughout the country, one of which is attached.

I bave asked him to supply Dr. McBurney with a copy of the article
and any correspondence that might be relevant to our problem.

My interpretation of the article is that there are two distinct dise
eases involved, related only in that they both may have the same
irritant as a cause.

We are running urinalysis checks on the entire Plant in an attempt
to gather information which may be of socme value.

rd
/

A
—

FRK/ne ’ ' F. R. KENNEDY

Encleosures
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Industrally

Porphyria

_ Twenty-nine patients working in a chemical
Jactory engaged in the manufacture of 2.4
""hlorophenol (2.4-D}and 2.4 5-trichlorcphenol

45-T) exhibiting features of chloracne were
gudied for the presence of porphyria cutanea
prda. In 1 cases urinary uroporphyrins were
Jeuied.

{wo of these patients who showed evidence
of acquired porphyria with chloracne were
pospitalized. The features of chloracne as well
g the clinical and laboratory features of
xquired porphyria have been discussed.
There appeared to be an eticlogic but not
quantitative relationship between the chior-
wcne in workers engaged in the manufacture
o 24-D and 245-T and porphyria cutanea

_tarda of the acquired type. It is our feeling

t either the finished chemicals or some
cmediate are responsible for both diseases.
- Gince  Waldenstrdm first implied  that
rphyria cutanea :arda might be acquired, a
wing number of chemicals have been im-

Tplicated in the pathogenesis of this disease.
13 . - -

>.These chemicals have includéd alcohol, seda-
Tfives. fungicides, ete.? While treating a

cere outbreak oi chloracne in a factory

¥ which manufact res 2.4-D and 2.4.5-T, a
Fumber of worke-: were noted to have hyper-

From the Deparuments oi Dermatology and Med-

. idne. Newark Beth lzrae! Hospital.

Chiei of Dermatolo: v, Newark Beth Israel Hos-
i} ¢ Dr. Bleiberg) : Senior Resident Physidan in
Medicine, Newark Bet. Israel Hospital (Dr. Wal-
len): Assictant in Dermatology. Newark Beth Is-
rae! Hospitai t Dr. Bro'kin) ; Director of Medical
Education and Consulinnt in Medicine. Newark
Besh 1-rael Hospital + D-. Applebaum).

Acquired

¢

E IACOR KRLFIBERG, MD
}

i MARVEN WALLEN, MDY
L

KOGER RRODKRIN, MDY

AND

1RVIN L APPLERAUM, MDY

' NEWARK. N

pigmentation, hirsutism. fragility of the skin
and vesiculobullous eruptions on exposed
areas of skin. together with cutaneous find-
ings of chloracne. Investigation revealed evi-
dence of porphyTia cutanea tarda of varving
degrees of severity in 11 out of 29 workers
investigated. Porphyria cutanea tarda has .
never before been described as related to b
chloracne, nor has it been ascribed to in- v
dustrial exposure in the United States. This v
outbreak is therefore of interest in adding :
more evidence to the growing concept that
porphyria cutanea tarda may be an acquired
diseace occurring afler various insults to the
liver. Three cases were studied in detail.

) m‘—-‘r N daateils
- ]
”

o

Report of Cases

Case 1.—A 48-yvear-old white male who was am-
ployed at the factory for three years as a chemical
operator. His work brought him into intimate con- -
tact with the suspected chemicals. His past history -
included two attacks of biliary colic prior to 1933.

He was never a heavy user of alcohol. A diagnosis |
oi cholecystitic had been made and a chole- -
cysteciomy Was periormed early in 1933. After
this he came to work at the factory in guestion.
1n 1936 he began to notice some darkening of his 5
siin and suffered right upper quadrant pain. A 2
diagnosis of common duct obstrucdon was made, i
and this patient was operated on again in January ;
of 1936. An unsuccessful attempt was made to .2,
probe the common duct, and no further operative . f’; -
procedure was done. During the postoperative fL
course, this man received 2 gm of barbiturates. The hd
patient stated that his urine had turned “the color

oi Coca-Cola™ at least one year priof to the second .
operation. That spring. an eruption of bullae ap- .
pearcd on the face. ears. and hands. These lesions
couid be produced either by exposure to the sun or

g fmapes
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Fig 1.—Crusted bullae and atrophic scars on the dorsal surface of the hands.

by pressure. In addition to the vesicular eruption,
the patient noted progressive darkening oi his skip
and marked hirsuusm, especially over the temples.
Inspection of the urine revealed a Coca-Cola colors-
tion and, under the \Wood's light. 2 brilliant red
fluorescence. The exact laboratory data on this pa-
tient are no longer available except for the presence
of quantitatively markedly increased excretion of
urinary porphyrins including uroporphyrins, copro-
porphyrins, and porphobilinogen.

This man is now alive and well and apparenty
is suffering minimal if any symptoms of porphytia
cutanea tarda. His present job does not entail the
use of any chemicals. He has failed to present hum-
self for further testing.

Case 2—This is a 60-year-oid white male who
has been emploved in the factory for seven years
as a welder. In the course of his work, which con-
sisted of welding tanks and pipes, he was brought
into frequent and proionged contact with chemicals
He was admitted to the Newark Beth Israel Hos-
pital for investigation. He stated that three months
prior to admission, he had noted an increased dark-
ening of the skin, thickening of the evebrows, and
a darkening and reddening of his urine. His family
history and his past medical history were unreveal-
ing, except for mederately heavy alcohol intake for
some vears.

Phvsicil examination revealed numerous come-
dones and small epidermoid cysts and furuncles of

Fol 89 Tuno. 190~

Fig 2 (Case 3).—Illustrates hirsu ism of the eyve-
lids and lateral surface of the foreheard.
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e, SRSt and cowibite T wae antcine serum chuscstenid, ainain phospiiatase, cephiamn
"\-,-..‘:-brown hyperpgmentation witl. & purpisl: focculation, and thymai turbidity, serum  electre.-
nﬂ!.“" the exposed su: faces 6f thy face mk. chest, hvtes. and €O, corinnmg fnwer, as well as scrolog-
o hands and maderate hypertricions of the tem- cal tests for syphiiis were all within normal limit
iov  The scalp hair showed o Justerless dull shves Fivctrocardiograms and chest x-ravs were norma!
n".""' change The liver edgr wae pudpabic about 3 A liver biopsy was periormed and the specimen
= telow the noht costal marcin und wac anooth immersed in isotonic saline. It Auoresced intensely
;;| nontender The remander of the physical ex-  under the Wood's light. The red pigmem diffuses!
genmation was within normal limins. A cirual urine out into the saline, s thar the entire tube flu..
aecreit revealed 3 sirony tea eolor with o devp resced. The microscopic examination of the Hver

prorveicence, reddish, under the Wood's light. specimen revealed parenchimal cell regencration
Laboratory studies revealed increused urinarme  and hemofuscin depositior. A skin biopsy from
clinically hyperpigmented postauricular skin showed .

gopof ph¥Tin,  coproporphyrin, and urobilinogen
scretion. There was no demonstrable porpho-
gifinogen.  The feces showed increased uro-
_;"',,-phyrins and coproporphyrins. Al porphyrin
Lgaerminations were qualiative and done by the
parson-Schwartz method. Other significant find-
¢s included an elevated serum glutamic oxalo-
Tacetic Iransaminase ranging betwcen 41 and 31
~gts on five different days. Serum glutamic pyruvic
" gansaminase on corresponding days ranged berween
35 and 64 units. The sulfobromophthalein retention
*gas 65¢ in 30 minutes. The envthrocvte sedimenta-

2 normal epidermus except for the dermocpidermal
border, where there was a striking deposition oif
brown granular pigment. In addition, there was
mild infiltrate of small round cells in the dermis.
No sebaceous glands were visible in the sections.
Shortty after discharge from the hospital in June,
1963, the patient was treated for a chronic tricho-
phytosis of the feet with griseofulvin 0.5 gm twice
daily. About four days afier the onset of this treat-
ment, a severe vesiculobullous eruption on the dorsal .
surface of the hands appeared. The griseofulvin :
“por rate (Westergren) was 94 mm in the first 35 Stopped, but the eruphon progressed for an-
~gour. All other studies. which included complete Other two weeks. I:lea]mg tme was very prolonged,
“tiood count, bleeding and clotting time, urinalysis, and at present, residual atrophic scarring is visible
giucose tolerance test, serum bilirubin, biood urea on both hands (Fig 1). In the scars occasional
mzogen. total proteins, athumin-globulin ratio, milia are seen.

B R e )

of the hands.

n to the vesicular eruption,
sssive darkening of kie gy
especially over the tempia
‘evealed 2 Coca-Cola coiora.

Summery of Data for 26 ! orkers Whose Urine Was Tested Tur Porphyring

‘ood's I Mim e Bypepig- CUrine Chemical ¢ 8kin
s light, a bnlh‘“f red Patient Chloracoe ¢ mepiation Hirsudsm Ureporphynias Contact Fragility
lat vy data or ki pa-
able  _ept for the presence 1 Bevere Mud Moderate Pos. Moderate Pos,
«dly increased excreson of B 2 Miid Nope None None Severe Neg. .

- . - 3 o Mild P . - v - )
adin~ uroporphyrins, copro- . Bevere - Mid " - Pos, I
b‘* n. = [ Miud Nooe LI Fos. " " .ﬁ‘ .-
ve w.d well and apparently [ - - + None Nene Moderste Neg. N R
any symptoms of perphyria -~ 3E8H : Y S - bt Moderate . f2-

- porphyma < kS 3 Bevery Moderate Severe Nooe - " an. "
sent job does not encail the REEE ’ Mild Mud Mild - - - .o
¢ has failed to present him- * — 30 10 Moderste  Moderse Moderate " Severe " -
N 11 Severe * . ol - Moderate o o s
. . S = 12 Nooe - Nobe Nope " sere ” °
J-vear-oid white mais who - 2 - " " " Sere o { .
¢ factory for seven yarn —i T} " " " Pos. Moderate ” v ¢
‘se of his work, which: cone - 15 Moderate Mid Moderste None - Pos. : '
. i 10 b Moderate Marked " Sevare " o 1
an . h s Kk =3 H
2nd pipes. he was brought z ” Mad Ml Nope - Mud Ner. :
gca contact w.in d-e:-'ah 2 15 Moderate Modersie Marked - - - i .

Newark Beth Israel Hos - 19 Severe Marked Nope Pos. - " . 1
ic stated that threc months B e Mild Mild Moderute Pos. " " ¥ 5
«d noted an increased dark- ¥ n Noe "°.'f' None Noue - " H :

. . n < B
nung of the evebrow:. and K n Mild " " " - " .

1 of his urine. Hir family 2 Nooe " " " - " .
ical histary were unreveal- £ - ' " Pos. " i
v heavy aleonz: ior » ’ Pos.
revenied numerc e ° Seventy ol chloracne is judeed on the presence of cotaedones. emdermoic eyms. and faroncies and pusigles.
. ! ] *TLe exten: nf expostre is dificul: 10 truely judee because of such variabl 1 as persons) hygieve and work habiis.
e evsts and farin T~ oo 3  Hrief perivd uf empioyment.
"ol & Jun. Yd Biviers er gt
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Fic 3 —Comparison of structyrs! formulae of
weed killer manufactured and fungicide responsible
for acquired porphyria cutanes tarda, Note the
similarites.

Case 3—This is a 48-vear-old white male em-
pioved at the factory for eightt vears mixing batches
oi cherucals. During the past two vears, he had
developed hyperpigimentation of the exposed skin
ot the face and hands. There was marked hirsutism
which involved the tempies. The dujl silvery tint
of the hair was visible. He stated that in the past
he had had episodes of biistering of the exposed
skin. He alzo had nouced that his urine was dark
on voiding. His family history was noncontribu-
tory. The physical examination reveaied an intensc
hyperpigmentation of the face, neck. ang hands.
Therc was severe hirsutism involving the evelids,
evebrows, and lateral aspects of the forehead (Fic
2). Comedones and ¢mall epidermoid CYsts were
very prominent, and there were numerous furuncles
scartered over the enure body. The remainder of
the physical examination was within normal limits
except for prolapsed hemorrhoids. The following
laboratory studies were within normal limits : com-
piete blood cell count, urinalysis, bleeding and clot-
ting tme, prothrombin time, blood glucose tolerance
test. urea nitrogen, cholesterol, bilirubin, alkaline
phosphause, total protein and albumin-globuiin ra-
tio, cephalin flocculation, thymol turbidity, serum
electrolvtes inciuding sodium, potassium, chiorides.
CO, combining power, ealcium, and phosphorus.
The serum glutamic oxaioacetic transaminase on
five successive dave ranged between 39 and 56 units
whiie the serum glutamic pyruvic transaminase on
corresponding days ranged berween 47 and 72 units.
The suliobromophthalein retention was 8% in 30

minutes. The electrocardiogram was normal. The
chest x-rayv revealed a diffuse nodular infltratorn
of both lungs due 10 pneumoconiosis. This was con-
sistenit with the patient's hisiory of having worked
a number of vears as a cnn
of the abdomen was nemune
=ulve Watson-Schuwy

The piain fim

The urine revealeg
21 Tl urine failed
to fucresce under the \Wewni'. izit The ervthro-

an

WL LRl

EVIC sedinicLaon

fate e Westerzren) was 24 mm
m the frst hegr.

A hver lnopay wge periormed and the SPecimey
namersed nosaline. Under the Wood's light
specamen and afine in wlich it wac mnnersed flun.
reseed fmhy O microscopic eXammation, the
hiver liopss chowed evidenee of liver
won aml hemofuscin deposition. A skin hiopsy
showad brown granular pigmentation at the bagy;
marzin uf the epidermis. There was 3 mild ¢hronje
mflammatory infltrate scattered through the dey.
mis. No sebaceous glands were visible in the
sections.

Since this man’s chloracne has been so severe, he
had been removed from conmct with chemicals ty,
vears prior to his admission to the hospital. This
probably was responsible for the failure to Prove
qualitative chemical evidence of porphyrins in th,
arine. It also may indicate that acquired porphyyi,
cutanea tarda is reversible.

cell regengr,.

Screening Tests

Twenty-six additional men working at this chem.
ical factory were studied on an ambulatory basjs.
In addition to routine urinalysis, each urine speci-
men was tested for uroporphyrin by the Watson-
Schwartz method. Eight out of the 26 manifested
sigmificantly increased excretion of urinary yre,.
porphyrins by the Watton-Schwartz method. If
the three cases described in the case reports ahove
are added. this is 2 total of 1] ¢ases of porpl:yr

Tia
cutanea tarda of varying degrees of severity oyt

of 29 patients tested, or 37+ (Table).

Comment

Hypenpigmentation in these workers was
limited to the sun-exposed areas of the head,
neck. and hands. It was more frequently ob-
served in the Negro patients involved. The
degree . of hyperpigmentation was roughly
proportional to the severity of the chloracne.
The hyperpigmentation varies from mild red-
ness in extremely fair individuals to dark
gray intense dusky bronzing of the skin. The
degree of -hirsutis & was also proportional to
the severity of the chloracne. This too was
quite variable in degree but alwavs involved
the temples betwee the lateral half of the
evebrow and the ter poral hair of the scalp.
The hirsutism in a fow cases, notably case 3,
extended bevond thi: and invohed both the
upper and lower eve'ids. The hair was of
appruximately the san e texture and density
as that of the evebrows,

Vol 89, Jun:. 1964
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cahrenony was 24, The occupational emvironment of these men parphyrn metalaohizm i€ a hepatotoxic effect

cmesi of @ group of bacic chemicals in-  0f one or more of the chemicals in this factory
e and the spnyy queling acetie acid, phenol, monechloracetic environment  The syvnergistic roles of other
- the Wood's |t B :

s

and sodium hydroxide. plu- the finishedd  known liver toxins such as alcohol and
lcts 2.4-D and 2.4.3-T a= well as many barhiturates. or griseniubvin (1 case), cannot

ALY

hoit was immerseq g, ache
-

e NAMINAtiGe,

v Laer cell "g.‘!“:i: goknown intermediary pr wlucts, Itisknown  be overlooked.
ition. A skin Liopg, that one of the mtermediaries is a highlv MWe wonld lihe 1 oapress appreciation for the
Imentation at the bagg! colatile chlorinated phenalic ether which con-  helr nncr.cd by Dr Donaid 1 B:rmm:han‘: of the
here was 2 mild chron;, - six chlorine atoms. This particular com- 41\'x<;on ol lndu.cmnl Dermatology of the US Pub-
:tered through the der. @ins A olatility i v lic Health Service, to Dr, Marcus Key, and to Dr
s were visible in g, - pound, because of its volatility, is strongly  Norman Ohvier. -
" auspected of being a possible causal agent. © p, o pieiperg. MD. 40 Union Ave, Irvington, .
i has been so severe, e " porphyria has been described in many cases 7 oy
tact with chemicals twg + g a result of ingestion of hexachlor- S
n te the hospitl. Thy " penzene 33 chemically a closely related com- REFERENCES v
?r l?c h“""‘ 1o prove pouﬂd (Fig 3V. This would lend support to 1. Waldenstrém. T.: The Porpnyrias as Inborn oo
fh:: ar:::fl:ﬂra:;r:;\:}: the concept Thar porphyria cutanea tarda is IE;;':r;r_ of Metabolism, Amer ] Med 22:738-773,
not neces-sarsl_\" gen.et:cnil)' produced. unles: 2. Can. C.: Cutanenus Porphyria Reiated to In-
the genetic defect 1s an extremely cOMMON  yoyication. Dirin (Istanbui) 34:11-13, 1939.
. Tests one. 3. Schmid. R.: Cutaneous Porphyria in Turkey,
n working at this chem. An analysis of the table of the 26 surveved N:“'BE".G ) Mcdl.zﬁi :;95)398“19'60. — .
o o oy | whers (Tabe 4 revels the severi of o) 0 L3 Obertons o P
‘}\’u—t eich urine speqi. chloracne does not usually correspond to the 3 Watson, C T :' Thel Pc;rb:\-riasl, .-\d:‘an'ces-it;
o i,',-";h:" zéh;a\r\,?:“ degree of exposure to chemicals (patients 1. Internal Medicine. Chiicaco: Year Book Pubiishers,
~ction Of urinar. u;f' g 11. 19 or patients 2. 3. 5. 10. 12, 13. 16).  Inc., 1954, vol 6. o
-Schwartz method, |; The severity of prophyria does not usually 6. Barnes. H. D.: Porphyria in Bantu Races on
the case reports ahove correspond 10 the degree of chemical ex- ¢ Witwatersrand, § Afr Med J 20.781.784, 1955
i ies of porphyria posure ( patients 7, 20. 23, 26 or patients 2. 3, 7. Schmid. R., and Schwartz, S.: Experimental
feg. . of severity oum 10,13 13, 16). The severity of chiomacne  hon e e e evsges, 1935
-6 (Table). 4,10, 12.15.16). T mid. Proc Soc Exp Biol Med 81:683-689, 1952.
_ does not usually correspond to the presence 8. Goldberg. A., and Rimington, G.: Experimen- .
el : & %of porphyria (patients 1. 4. 8 11, or pa- tally Produced Porphyria in Animals, Proc Roy - - i
) i Spents 5, 20, 25, 26). Therefore it would Sec (Bioi) 1438257279, 1935, 5 i-
» these workers was @ Bappear that there is some individual suscepti- 9. Goldberg. A., and Rimington, C.: Diseases of ﬁ‘g .
*d areas of the head, "FB4iliry to these diseases. It has been observed I:m.phy."? Mc?ghsf": (‘:i.?:n“n I;;tlur: ST;; 21
more .freQUcntl}' ob- =i general that: (1) Patients with adolescent ;p{;gne'd' Thh: Charles omas, Tublisuer, T4 R
lients involved. The Fume tend to get worse chloracne: (2) 10 Solomon. H. M. and Figge F. H. J:  § %
fation was roughiy % Possibly previous liver damage (alcoholism.  Disturbance in Porphyrin Metabolism Caused by ol
1ty of the chloracne. sec) predisposes to porphyria. Also there Feeding Dicthyl 1.+ Dihvdro-2,4.6- Trimethypyri- R
aries from mild red- gmus: be in these cases some etiologic relation- dmc-J..:-Pccarb?xylatc. Proc Soc¢ Exp Biol Med ¢
individuals to dark ship between chloracne and porphyria sinc 100 383386, 19°°. ; imi :
. . f porphyria since a 11. De Marteis, F.; lrior, B. E.; and Riming- :
sing of the sk-m. The : ; relatively large number of both diseases be- ton C.: ?\'e:’\'ou‘.g ar’fd Riochemical Disturbanc;s i
also proportional to  ° ?;gan to appear and have persisted at the same Following Hexachlorober.zene Intoxication, Nature -
-acne. This too was ¥ _—ime. (London) 191 :363-366, 1951. =

12. Watson, C. T.: The Troblem oi Porphyria—

but always involved "~ On the basis of the elevated transaminase A .
. ‘latefal hali of the levels and the histological signs of liver cell ffégcli::czigzgd Questions. New Eng J Med 263:
a0 hair of the salp rezeneration in the liver hif‘iﬁie;. it may be _;'3,~ Tio. T. H. et al. Accuired Porphyria From
Ases. notably case 3. assumed that the basiz of the disturbed  Liver Tumor. Clin Sci 16:5.7-327, 1937,
~involved both the

The hair was of ‘

¥ .
TR .
IR UFIREFI LSt o s o g ) g

texture and density

o
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o

10! 89, Junc, 1958
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COUnNrILDDUTILL

TO: lr. . S, ¥2irer (3) FAO: ie. R Al Guidi

SUDJECD: Safety & Uzalth Uancrds 4T3 March 23, 160
in 2,43 Bailding

cc: lesrs. J. Burtom
T Kenpedy
P. J. Koskey
i« A. Sxzith

Powl Koskey, Homer Smith, ard I have discussed the 2,4-D tuilding
with reccad to cefety, healih hazords, ond operational @ifficulties.
The tabulation belor lists those items whicia should be comsicderzd for
irproveczns for a sader and core efficient undt.

FOE SCRUDBIR

Tre basic uni’ éses not adequately remcve furea frem the dbuilding
vhich is otvious freom the intensity of the odors, zerticuiarly

in tka 2,4-D buildipg ot say time of day or nigbt. The scrubber
iteclf is in ne2d of rebuilding becesuse of attacsk on the meial.
Tke duet systen in the operating area has esricusly deteriorated
apd is damaged, evena more as a result of the recent explosion.

VERTOATION

Bacouso of the low eeiling heigats over the D & T ocid platforms,
the purser tesperatures in this area often rise to 110°F. Tk
gitvation is even more diffisult during the momufecture of the
emira salts. The high humidity plus amine fumes cale for an
irmossible situastion. Taere are five blovers in the esters and
acié building. Hewever, becauce of the size and particulazly

4he height of this bwilding, it is icpossible Lo properly ventllate.
Additional blowars will oaly expel more fures into n2ighboring
foacilities,

FLOORS AMD SEMERS

The floors in tinse two working ercas (esters and D & T) ere at
different lovels. These flcors cre rough and make it particulerly
difffcult to move ecid dollies, vwhich makes for o poiantiel safety
hazerd. The pitch of the floor is quite incdequate. The sever
syctem through which we dispose of D & T acid wosh liguors is s=eld
and coes rot hove sufficicnt pitch. This system of disposing of
vask llquors fusther ceoplicaies the fume problem. A disposal
systen for efficient elimination of phenols ghould te considered.
It ic suspected that the authorities will make this mandntory ot
some future tice.

SOLVERT EAZARDS DS00DIB2bS

Preseatly, ve hove sizable quantities of solvents in the ester rcox
and sonller amounic in the 2,4-D crea. This condition is ageraveted

MAXUS1021698
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by the fect Uwmns cijocent to Loth of thoie cre electrical roczs in
whieb are locoted nez-ciplosion preof disecimiets aud mametic
sterters.

Thke large B & W boilor is seporeted from thn ecier room winre
sizoble quaatities of golvents am uged by & cozzon briclk well.
Hewvever, luowougl tiuvis wall is a peresnnel door whish oight very vell
te hazardsus in thn evens of en 2lceltol Golll or eleatol fumas fron
the procesc area. The smllor firs tube toiler, alco adjecent teo
this bullding, aos a door comnecting to the 2,b-D room. COopoaite
this doorvay, ejpravirnicly &0 ft. awny at the other end of the
recm, the various wlechol aré ecid mikes oro pieparel for thz ecier
urit. Although ranoie, it is conceiveble thet sleohol venors
(since the molc-up betches are cteaa hented) could penetraie into
“Le boiler arcas end be ignited.

MATERTAIS HAIDLING

For soxe time, we hove discussed the cconomics of improved facilities
for handling wet 2,:-D and 2,5,5-7. Consideration has been given
to installing a fully eutorstic centrifuge to procecs 2,4-D. .
Hevever, this too, has not bsen justified eccnomicelly. The Precent
systen for fandling vet cecids ip dollies 1s a herd overation. Tie
intermediate storage is accemplished by means of soms 30 o3¢ dollias
pPlaced et random roints on the main floor which is uasipghtly ard
further complicates the houcekeeping. This cordition also cone
stitutes a safety hacard. We have considered bulk storage to
improve the drurming of wet scid, but bave rot been able to solve
this problem principally for lack of space.

ROCF EAZARD

Several of the roof slavs are dacaged as & result of corrosion of
the reenforcing steel, and ccme failure as o result of the explcsion.
This problem is eggravated furiher by the instellation of several
teanks on the rcof, and the sccempanying piping through the roof.

As en exarmle, temmorary protection has been set up to keep falling
Pleces of concrete from entering the product at the 2,4-D 6 x 6
filter. The rool over the swell boiler must be replaced in the

near future, since the wood is dry-rotted.

FORMULATION AMD PACKAGING

This area ic congested and does pot permit a gocd flow of materials;
erpty cans and drums in, and full units out. The flaors in this
area are hazardous, making it dangerous when moving materiasl by
hend truck. The complete operation could be improved and expanded,
vhereby wve would £ill units now packaged under contract. The
savings involved should be calculated; I feel this is sizadle.
There are times vhen the limited dock facilities create scheduling
problems, since we can accommodnte only one truck at any one tire.

DS000i82bb
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LOCRER ROCM

The main lock?r rcca is loccted near the “T" estor process crea

waere the losge veluzes of aloonolc are gSicred o3 contioned
previously. Cericinly, o fire at an izoppertune coxeni cold
endanger the lives of mony men. Tixis location Jor the locler rocn

is algo ted cince it 15 rcar the 2,4«D aree vwhich generates the

fuzcs ceuging our "odor" problem. These change rcom facilities

are excocdingly kot Quring toe summer. The veniilation is ipadequate,
and becouse of the proximity to the precesc arsas, 1S aifficult

to correct.

WATER SUPPLY

The primary process water io depondent on a deep well which i3 not
completely relieble nince the present purm unit ic expecicd to
perform only for an additiopal six momths. This reeulis from &
corrosion preblem wnich has not been resolved. Tre gecondary
supply cozes from river water. However, with exirens tide
conditions, thic water ic unsvaileble for scveral hours each day.
Both of these systems are dependent on plent pover vioich mignt
not be evailecble in the event of a fire. As for ciiy water, this
is totally ixcdcquate.

CEXERAL IAYQUT

Az for the ecuipzent leyout, as a visitor once cormented, it is
"ehosehorned in". Ressuse the verious reactors arce co "tight”

to one cuother or to the wells of the building, this has corplicated
the rointenence to vheve, in sore ceses, urnaffected units must be
removed to reach the domeged equipment. Furthermore, it is nearly
irpossible to install odditioral equipment which might well be
pececsary for expsnsion purposes. }uck of the 0ld piping is poorly
installed, ccmpletely lacking in cupportis, end so tight that it is
not poecsible to irsulate or apply coatings to proctect against further
corrosion. There has been occasion where idle pipe hes rol teen
removed since other piping hes been supporsed from the idle pipe.

Bach of the ebove items can be considercd as & problem in itself,
and 1 feel certain ve cecn correct these. Surely, this work will be
costly and time-corsuning. This irprovement program would require the
attention of & comzeteont design engineer for fully two yeors, and
require extensive plonning and organizing co &s not to hamper seriously
the operations of the production depertrent during the renovation.

R. A. Guidl
RAG: Jp

DS000182b7
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NEWARK REHABILITATION

DISCUSSIONS OF FLOW DIAGRAMS

Present at Discussion: P. Koskey
M. Kennedy
J. R, Siemoneit

Date of Discussion: March 25, 1960

2,1,5-T Acid Unit

If revision of rebuilding of this unit was considered, the following changes
should be incorporated:

1. Design a new conveyor system to get away from carts.

2., Install a new, totally enclosed automatic batch type
centrifuge to help relieve the chloracne problem.

3. Install a new 2400 gallon Monel acidification tank with
pump for handling TCP recovery from rotary filter.mother
liquor.

This tank would do away with the need for a mother liquor
holding tank (8400 gal lon) and would not hold up the
normal process by joint use of 2,4,5 T acid acidification
tank.

2,4 D Acid

The desired changes in this unit also inclode a totally enclosed batch
centrifuge and redesign of the material handling system to get away from
carts. A closed screw conveyor shouX replace the present system of
hoisting carts to the second floor for dumping. The above changes would
improve the odor, eye irritation and chloracne procblem.

Esters and Amines

No major changes in principle are required but rehabilitation would include
resizing of a few tanks and a better look at the handling of alcchol inside
of a building,

y 0,

"'/ L-l'. _— e e S
/ Jd. Rs Siemoneit

JRS:ejk
L-6-60

DS 00028375

DEPOSITION
EXHIBIT

_Ph- 22
£/7/85 s
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Diarond Alkali Company

save
-

Qe*tober 7, 1863

CILORACIE

The test furnished by Dr. McBurney is the one familiar to Dr. 3leiberg,
and one used previcusly for some of our pecnle here.

Plans are being made to sample the entire plant to develop records of
porphorin levels every 6 months. Scme sddle of degree of flourescence Wi
have to be developed in order to note changes in levels over the 6 month

veriods,
With the plant now on stream, and operators on regular shifts, testing

can start next week. The lab can probably handle L or § analysis/day, so
that a ccmplets test can be accomplished in 10 days teo 2 weeks,

1

/ =

B
. / Lo
Pt
7. ENNEDY
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REGULAT IONS FOR WORKERS HANDLING TRICHLOROPHEROL OR ITS S)DIUM SALT

1) The chemical operator in the trichlorophencl unit must
wear a clean set of work clothes daily; his face, neck,
ears, hands, and all exposed skin are covered with
Kerodex (a protoective cream), and on termination of
duty, must shower thoroughly.

2) Any chemical operator performing a transfer of ICP or
(,:D Na=TCP is recuired to wear goggles and rubber gloves.
t

3) No man is permitted to enter a vessel which has contained
i either of the above chamicals until the vessel bas been
e boiled out with a caustic solution, a minimm of two,
\,) and preferably tiree times. lie then i35 required to wear
& full face mask with an outside air supply and apply
creax to all exposed parts of the skin. DImmediately

N after completing his task, he is required to shower

| | thoroushly and change work clothes.
!J' L4) In the evont of an equipment failure, or accidental splash
: onto any portion of a man's body, we urge imediate washing

with copious quantitics of water for an extanded period of

— time (15=20 minutes). This has occurred on occasion. The

ST usual result is a mild chemical burn; however, if the pre=

3/23/6s

scribed remedy is not dslayed, there is little, if any,
damage.

S) Generally, all our ecuipment is of the closed type; where
air vents are required, the line is extsnded to a remote
location. Tie plant area is washed daily. However, no
special detergents or procedures have been outlined at
this time. In retrospect, we might say that the pree
cautions taken in this unit are no more demanding than
those of an acid plant or a caustic plant,.

DS 00019475
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July 25,

W-J-S.C&t,&‘ov'w _ #r. P. R. Ecnnedy - Bewark
FLADT TNSPECTICN G TUSSDAY, JULY 23, 1963

Gz skin specialist, Dr. Jacob Hleiberg, visited the Plant cn the
sbove dats for trestoext of o Den. Accompanying him vers Dr. D. J.
Birrrnghanm, Medical Directocr-Chief, Dermatalogy Secticm, U. S. Public
Esalth Service, Cincinmatli, (hic; Dr. B. Brtado of the State of Sev
Jarsey Department of Eealth in Tremicn, Sew Jersey; !r. Preston C.
Shimer of the State of Xaw Jersey Departnent of Eealth snd I, Q'Quinn
mmmsmm.tm.

The 2,4=D and 2,4,5«F Acid Bullding was inspectsd end the group also -
cheerved the medical care given to the men. Dr. Blrmingham was very

¢c: Dr. R. W. eBurney

DEPOSITION

)

1963

255374
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Lorvarnoned Adlidi Company

DATE
veeh 30, 1665

- -
. / FRSM
1-:1‘- Jt So CO- vy Jr- - cleve'ﬁ“d\, | 3‘:’:0 Fo R‘ Fenre(-‘ - He‘.mk

R] HE P P aay A Y eTrmeey
-E- CZL Wit = LW Ll e

am includi=z o rough éraft of notes talien at Midlend lest Yeclnesdey.
made no astempt 4o develop these, &s Dd's report hes covered all

-1 14

nhases thorougialy end e .....:.'.:el:;. As mentioned in my notes, the
coloy sliges of their jasienis are nct similar to owr local comdillen.
Ous cases usuatly start with o number of biaciieeds around t;ze suter
oy
-

~en of %lhe eyes. Ve have o md any complainis of falipue or list-

l'J‘

is Z¢ has pointed out, this zateriel seems o have strange properties.
L hizh vaper pressure would account for bi-iateral infecilon; however,
this does not agree with leb procedures of concentrating in benzene or
:"...o* sZorm 3olutions by removal of the solvent by distillation. Dow!'
atten)es av elr sa.:m.‘.i.m_ were inccnelusive due to problems in collesctl
scoresentotive serples. I believe they sald they wers trylng again.
They wre setting up tests in their Bio Leb for exposure ol rabb- o
air samples.

Ih v= susgcs ted to Dr. Ble*berg o contact Dr. Eolder of Dow for the
exchzize of medical information. Dr. Bleiberg feels lhe might obialn
nore :elp:?'..'.‘. clues on 2 ...ecz.-.cal level,

The wroman i3 teing daveloped 2f the Plant to esitablish curves for Sul
otait ;"=.... on our chromatomranh for differcnt concentration levels. Cnce
this 108 been accomplisied, we will checl svery product and waste strean
t...om._;‘.‘.ou, ‘.:.:e entive ~T" nroduction erees. Wipe samples of equipment,
welve handles, ,oo_s, etc., will be talien in these orees alsc. Due 0
tue zasure of tie aish pressure reaciion, it mizhi Le necessary o c°"’
on Feseorsals high vvns"""e l2> %o in'rﬂs‘;;::.'.te “he sunnress:.on of th
éionin -o:':'.c.';ion in +the caustic Susion step. I this is the solution
and o reomeval process is nccess ry, some ol this worlk mi._,n., 2essidly be
sscoupliished. e jlevari.

toris has not ssossced in she Iob 23 yet, 23 I fzel an exhausit systenm stould

ha inssollad Lo hendle 4ne effluent gases Sranm the chromaltosrernn O mIni-
mize e:oosure of the Cechnisions. This will te accomplisihiel Ty o temporaly
ariouss Siovar Lorvoved Srom she laintemoncs Departuent. 02 sucwlé to atl:
$a chast sovard she laster zavy ol thils wesl.

FRI/ne 3. 7( KEINEDS
Enclcsz'_v:e /
z2: Zr. T. L. Chondler DSUOUIZqu
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™ TV - a2 Brw b R el BN ehnbiithe Yo bl Sl b fa ] fd * T fal ferd o TR

a7 DCu'S ZINSCIINTCAT, 3 ; : Cr PIDLAND, LOCITCAY

AL JSEIORENOIIESI S S s ) §

o o - e - - - o " ~ ~ 'Y -
O%her vizitors 1o tihe meeting inmcluded lir. Dodds, who azconrenied D=,

1

Fravley Iron lercules Powder., Ir. Helly Irom Momsanto did not atieng,
bus had visited with Dov the zrevicus weel. The Dow peonle et the meet-

ing were as Iollows: V. . 2cve, assistont Director - Zio-Chemical Re-

.o - . ot it1a foe - . A
sezxell Lab; Dr, Doldew, M.,D., Fhrsiclan resmonsy Zor treatment of

e - 1 -t - i s Fol Sind 1. - - - -
zatients; Tr. Sadelk, Felthologist; K. Silverstein, Chemist; . Petersorn,

Ciiemical Imgineer handéling statistics, end Iowverd (?), Chemist responsie

R i 2 b - - e i . u <
tle for the developument of She sos chromaiorraph neilod of analysis.

Dr. Holler operned the meetling with colored slicdes of Dow patienss ‘being
treesad 2z o resul’ of exposure in 1563, The pictures showed a tyopical
tlacinzead Tormaiion around the eyes eand foreheed. The erupiions pilctured

were much more intense than anyihing I perscor2lly have seen ef our Plant.

7. 7. Dowe had said they hod 5 to L0 cases, but this sitatenent was guicily
correried by Dr. llolder, Lo 70 L0775 cases. During a duestion and ansver

riod, Dr, Iclder described tiz Dresence of comedones and carbuncles across

She choulder blades, back and Lullioels areas. Up until 4Lis point, I wone
Carzd il fhere were Two seporate sypes of chloracae we were discussing, e

loins that 2-1/2 yeers out of the comsact ares is sufficient 4o cleor a

oud e <~ - MYy ] e < e
satiens of sympiom This coes not seoem pessidle, since 2-1/2 reers izve
.
e " .l e T - . A Y - i -
=2t elopccd. 2 claims S0 Love zosed fatisue os a sooiom 2lso.

Tive of tlhelr —ore severs cases were suumitiad to extensive testinz, whiech
- . . . - .
ircluled open (7) liver biopsy; porphyring; standard cetabolic tests; lifney,

tayreld, lung and heart functions. In 2ll cases, sll of these tests shoved

pr.y o] R o Y L4 - >

nerzal funesdiondng of the orgons invol vec. Sliin bionsies tallen 414 no* sihow
R Er T et Lo ! e o i 2 L o my.

ot avrormalities oftier shon the cherocteristds dnersase fn kerosins., They
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have nos &8s yei ascersained vhetler exposure is through Iuzes or ls sys-
temic. They oare reasczably »esiiive that IS i5 2ot coused by direct cone
<ne%, s every case i3 si-leserzl,

foptzary 4o some oF our feslingns, they put ZIttle stock in pasural Zrmuniiy
a=d amperxience no &ilfersxce In sin tyes. Ir. Zolcder seems to te rer-

LY TPRE T (L - vmpad wermants & ™
allelixg oL Sreatieny vWors wone Iy

ve

o
SITT4CTS

group are completely

dichloro=dibenzo-p~dioxin., Thls is

a regors o Jack Borror on Juwae ZT, 1060, T

1,3,7,3 - tbis bas some activity, but does

vy
-

their studies, they looked for

metrical,

aczesen in napill

f
[1]
i3
o®
15 )
H
1)
u
v
0
ok
[ B
o]
I3

e -] =3 - Fas b
not elizinsted The

aad ghout 4CC pom in tenzene.

. -
in ethanol

copvizced that

the compound suggesied by

not approach tiat of th

They dié aot find

dloxip solunility iz lass

- F 5 b - P - b
Tieivers, that of treating iz

“he administretlion ¢f vita-

£he chlorecnegen 2,2,6,E-
rwd ™)

leb)

Cy Terkizms in

There i3 an uwsymze4triceal Isowmer =

the dibenzene-furazn, &

L
Ve

is compourd,

dnte

Zenzene was usel 4o ertract

.ot - el 21 e v d o - talad ke b e
~“se soxples in the Ploxt and @5 2 carToer -or vl i» robblt tesis. One

do & o n T & & = T ) PPN - e b in %, da
tntoresiing note = the siznificently short IZDe Ol connacy necessary Lol

-pet 9
W) e -

e -
Lhey

cause chioracne. In On2 case,

. e do of
ofter appliicatlon.

reshed off with diexia 15 minuses

mue raubis's ear become affected in spite ol coxtinous

4 - LT ] . o N
smsihines every oxe-iall, WD N0 4+ J0UT3,
- -om . -2 P “9 i ke ‘ned 4 4 dal * r o -
T, 3Socel enowed slldes ¢l cell sUricUUTe WAL IS -n NaR gixta o ratiis

eors, wita

mi,

veyeond my corprehension.

mu, &

sases.

Dom s gy e i 1
SToL20 suavel

4

da Y, e
verl'o

m11d and severe casds of chlckacne.

muts domaze (necrosis?) occurred very close o the blle duct.

Most of his preséniatlion was

robbit sustained liver darege in alzmost ell

s
-

cassle, hymer-kertosis correlated very closely with

'MAXUS1021707



visamin a deficlency. The LWrill-un cf Vitemim a in the blocd stream is a
<y *

1
very slow process. The anmount of work cone by the Zio~Clhemical Section
was tlLorough ené extensive., Tesis of m smell dose of 20 ppm showed 2o re-

snonse, 40 mpm develcped 2 siishi feollleoulitis Inm 11 &ays. A single dose

c

10O oo caused e severe recciion in $ c.e.,'s Dow uses a word scale ol
L -terms, wvarying Zrom "o Response” Lo "Very Severs, so that Latérpreta-
sion of resulis is confusing. On 2 muliiple application of Il pEn, & cod-
ercie response was desecied ="“:.e" O arnlications, ant g severe resronss
af4a» 11 sppliceiions. 25 epplicetlons each o 10, 20 and 1CC »nt showved

no ellect.

AS Tart of their prograz, they vested samples Irom all competilors and were
zind enough 40 sexd +the results of thelr findings personally %o me at tb
Plaps. Three of our T-acid sexples produced in Sepltember of 1961 showed

sli~ s response afiter 13 days on the rabbits, 2nd 2 of {he semples showed

5 2=l 13 pom enelybiscalli. OF two samples of 4Lrichlorophenste, oze siowed
a2 slizht 4o moderate resporse in 14 days, while the other stowed no re-

P

nse in 26 Gays. Meitiaer of thess samples were analyzed by chromelicoTani.

LY ]
0

e

1t shis tize, 4he orizln of tle phenate eanples has not Leen deternized,

Thiks wats ore not used Jor tils tyse o sizin test vecause they do 2ol Tee

saend prozerly (2); do zoi develope cilorocze (7).

0 .,

d - da o S do by . -~ &3 - - ) - F. -
T. . Dous s=azed shins nlieaztos as kish as 20 oom wers found enf Teasil as

“isi as /0 oom. Tais lotier Sisure does not agree With the anelytlical re-
P , : . - -
suls3 0F 15 sent Lo me. whern Do was emperiencing thelr probtlexs in the

Flazs, they cetected 20 pro in their phemate. X, Silverstein spoke of
clegins 1 thelr plant area, tools, etc., with various solvents. although
hancene and acesone were good solvents for tie materisl, they were imonre

3 M % - * . tem st
Loa2l for 2lant use. Te fuxiher siate:d thelt 1,1, l-trlciloro-etliane worisd

'MAXUS1021708
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as well, B5irong detergents ore not effective without Intense scrutbing
prd Mard Worke IFrom his comments, Y imagine a decontaminetipnn nrocess
-

was periorzed in thelr unlis.

" -t . - IO A e

I‘j

won their tests, 1% vas deternmined hal the
dioxin cecomzoses as E00°C. Zven %hough Dow has o very lorge Indusirial
srasse nuvner srish furmace semperatures of over 120077, tliey continue 4o

Sumy sheir vasses. They were tesitans Lo conilZnue disecussicns elong these

[ ]
Y
“oparasorr vastes, Zncludiaz gioves required in hendling this materlzl, are

v 2 S - - 2

inninercsed., roverd (7) stoted that the chromatogrepnic method of enalysis

22n dasecs 10 pom in an anisole semple axd 1 pom in TC? end Te-acid. As of

7ot

4oy hove no method for esters or formulatlons. TCP sample prepare-
sion for anmelysis is as follows: 20 grems of TCP were converied to the
sod-um salt end extracked with 20 c¢c of chloroform. Thke chloroform ex-

Lwant i concentrased L0 to 1 and inlected into the mechine, Phensie solnu~

~

ck
s
0O

Y
. )

s are reduced +o a 1C) Dierate concenirsilon exirecied wiith chlcro:‘or;.:-.
and hundled 25 above, Te2cid sofples are prejored by exiracting 20 grenms
of she Tezeid with L0 co of ciloroform. The chloroform is filtered and
cauétic-ve.shed. with onmee-test: rormal caustlic and the chlorolorm concen-

Leased A5 alove.

Plant wine saumples were exirpcied wiith 2 ce of chloroorm and used as such.
wa il nove 40 develod our o meshod of defermining cihronoiozranh re-
sponse in ferma of popm. Througlout tie eztire xeelinyg, one theme seerel
o be presemied. TFor everyone's protection, everyone should clean up nis

Zizal product and cexrteiply on the local level, this is very npecessery. !X.
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Tron his oresentation, I gathered ihet cdetection was tShe prizery oroblan
end that steps o eliminmate iis carry-over into the final product was

era= " ardslidn =ha gpmaiilisies of all neople iavolved. a smell sample of

[T g Ryv P

<ha fioniz wes givea 1o eech company aitending the ueeting.

‘e

D300012b614

.
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DBk -2
5~ p-59

As pto ol o= contimulas elfast 0 cemtral ond oclimdeste iz chloreenn

pToblos vithdn the Plant, a urino chock Las been pmopoced.

we igwend Lo parfosm a stondasd wmismmlysis in o owvm Latoratory, for
every mouber of e Ploct. A Scledile will bYe issucd shorily to foeille
tate tie taldng of samples. This reoccdure will be ropestod Lo three

oontis' tioe.

It =uo% Lo cophesiced thot tits 00t 45 of an erploTotory coture, oxd thal
0o Tesulis can be crdectod untdl 2 .cordiso of rurs fTT cosh parcsan bBos Leen
ceds, The imformation gribored Ity o ooy DOt GAve us Susthor insdo

imso e msblen.

Your fuL1 cooporatian ard neticnce with this progroo Wil e oSSt apDTee

cizvzd.

e 2. Re S2Y

1/25/33 :

ST LOCTER ROGd

ns 00026347

It RO
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CISTRIIT S0, U'IT IME ~CREERS OF ATRICA received a letter signed by

several of your fellow workers. This stated many of your working conditions and

Jjob inasecurity,

Although it will make our lette- ¢ yeu long, we strongly feel each of

you should read a copy of the letter we received, it is an exact copy, we have

only withheld the signatures. "The following is an exact copy received by
Distriet 50, U, M. W, A"

Mr, J. Tavaglione,

Enclosed find a mailing list of employees of the Newark Plant
of Diamond Alkali Chemical Co. A1l marked "okay" are possidle men
who will go in favor of a union.

At lease 60%7 of these men are now doctering for a skin rash and
chemical disease known as chlore acne, which attacks the liver and gives
lumps to the skin filled with pus. It wears down the system, Yet
a lot of these men have bought homes, and are forced to take the gart,
In 2,L, D department, there are no vents for fresh air., The smell
of alcohol will knock you down (so what) say the plant personel.
In 2, L, 5, T the chemical that turns the skin black in time, no
Frotection either (so what). And on Szturday when some of the boys
can get some overtime, they let them Stay home and bring in Man
Power men at $1.15 an hour (so whzt). Wnat happened to all the men

who got the rash and liver disease? They just let them go (so what)
sue me,

Sir these are the points I want you, as a union man, to write
each enployer, We lave a three man committee who takes in our
beefs (so what). We have a working agreement, not a contract, with
the company, It isn't worth the papers it's printed on,

We manufacture weed and btrush killers., This is mde up of a base
called (D.C.P,) Di Chloro Phenol, it is this product that causes chloro
acne. It has been proven by German cliemical plants that this disease can
be prevented, but not cured, Last year the plant records show that over
$18,000 was spent on doctors for the men with the rash but very little
was spent to improve working conditions.

An example is Mike Kalena of 48 Joseph St., Newark, N, J, Mike
doesn't know it yet, dut the company is abaut to discharge him. His
face is black, his body covered with sores. Mike worked in 2, L, 5, T
for about 9 years, now Dr, Blieburg of 22 Ball Ave., Irvington,; a skin
doctor, advised the company to let him out in the yard where he can
get fresh air and sunshine, (What a joke.) Stop in and see ilike, he
gets home about L o'clock. You have to see some of those men to
believe it, Dr, Blieburg, the phoemy, is stupid himself., He treats. o

'MAXUS1021712



every man different. Some he gives shcts to, others he burns the
skin with the electric needle, others he gives pills; he is just
making a fast buck. What we sugzest is a mimeographed copies of
this letter with the ighlights and a union card for each man to sign,
stressing that all this is kept in the strictest of confidence,

Yeu start t he ball rolling, we will work from within the plant,
Hoping your letters will be s ent out scon,

Sincerely,

NANES WITHHELD FOR OBVIOUS RZASONS
P.S. Another highlight, what ha

ppened to all the men who were discharged
for having chlero acne?

EACH of you are aware of each of the points brought forward in this
letter,

The time-tested way to correct these conditions is to crganize

as one,
District 50, U. M, W, A,, represents the largest membership in the

Chemical Industry; including sevaral plants of Diamond Alkali Company, With
the vast experience gained in negotiating thousands of contracts covering wages:

hours of work and working canditions for employees of the Chemical Industry; we
of Distriet 50, U. M.

W, A., know that we can correct many of the adverse condi-
tions now existing at your plant,

However, the first step must be made by YOU,

SIGHN THE ATTACHED CARD, this gives' District 50, U.M.W,A, the right to

petition the National Labor Relations Board to comduct an election at your plant
S¢ that you and all of your fellow. workers will have a union of your choosing,
and that union is DISTRICT S0, UNITED MINE WORKERS OF AMERICA!

SIGN THE ATTACHED CARD

PLACE IT IN THE ENVELOPE

DROP IT IN THE MAIL 30X

NO STAP NEEDED

District 50, U. M, W, A,
Organizing Committee on

behalf of employees of

L/30/62 Diamord Alkali Company

60082000 sd

- . - —
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